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Fig. I. THE TOGHRAK-I1ULAK OR ASTIN-BULAK. 


CHAPTER I. 

FROM THE KONTSCHE-DARJA TO THE FOOT OF 
THE KURUK-TAGH. 

I started for my first excursion to the Desert of Lop on the 5th March 1900. 
My principal object was to investigate and map the old dried-up river-bed, the begin¬ 
ning of which I had observed starting from the Kontsche-darja in 1896,* and the 
continuation of which towards the east was confirmed by Kosloflf at two |>oints during 
the Russian expedition of 1893—95. under the leadership of Roborovskij. To the 
river-bed which he noted KoslotT gave the name of Kum-darja, or the Sand River; 
he regarded it as an older channel of the Kontsche-darja. His acquaintance with the 


Sec my map in Ptitrmannt Mitteilungen , Erganzhft. 131. 
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districts south of the Kuruk-tagh was only fugitive, it Is true, still the information 
he gave regarding them was so important, and so interesting, that it led me to 
think the region would be worth a more searching exploration, ami in especial that an 
accurate mapping of the Kum-darja could not fail to contribute towards the solution 
of the Lop-nor problem. Perhaps by following this old river-bed eastwards one 
might discover the former lake of Lop-nor, which was long known to the Chinese?, 
and the former existence of which in this part of Asia was demonstrated by Baron 
von Richthofen in a brilliant way to be a necessity both on historical and on geo¬ 
logical grounds. 

In the account* of his journey Kosloff writes thus regarding the Kum-darja: 
>After travelling about 25 versts from Altmisch-bulak, we at length reached the !>eri 
of the Kum-darja. It extends from west to cast, along the southern foot of the 
Kumk-tagh. In some places it Is choked with coarse-grained sand, in others 
it is perfectly open, allowing us to form some conception of its dimensions and 
character. This trough-like depression is 15 to 25 saschcn wide; now runs almost 
straight, now seqientines; and its bottom consists of saline ground as hard as stone. 
The banks are in some places high, in others low. Occasionally the depression is 
choked with a layer of gravel fully a foot thick, and is joined by many similar dry 
torrents from the north. 

Dead trees (poplars) lie scattered about in the deeper parts. Animal life is 
entirely absent: we saw no other signs except old traces of a stray ante!o|jc ami 
the dried up skeleton of a buzzard ( Zlutco ). For as far as we were able to see w ith 
the glass to the south-south-east there appeared several similar terraces, apparently 
river-terraces, which probably belonged to branches of the old river. My guide 
crossed other similar terraces to the south of the spring of Jardang-bulak whilst on 
his way from Kisil-sinir to the Kontsche-darja. But he saw no hilLs of drift-sand 
along that route; nor did I see any either at the place where I struck the 
Kum-darja. 

After glancing in this way at a long stretch of the Kum-darja, we turned to¬ 
wards the north-west.* 

W ith regard to the point higher up in the same bed, where KoslofT crossed 
it somewhat later, he only says, that the river-bed there was »dead>, and had a for- 
1<>rn look, and that the banks, which were not yet obliterated, w’ere in part high, 
in part low. Ancient and dead poplar-trees lay scattered throughout this old river¬ 
bed, and many others were still standing upright. ** 

Scanty though this information is, it is nevertheless quite sufficient to establish 
the existence of an ancient river-bed, on the banks of which forest formerly grew. 
Out knowledge was thus restricted to three points of the Kum-darja, separated from 
one another by considerable distances; but of these intermediate distances, as of 
the point where the old watercourse ended, we knew nothing. This then was what 

I set myself to find out. By a pure chance I hapjiened to meet with the camel- 
hunter j\bdu Rehim of Singer (KoslofTs Kisil-sinir). who took part in KoslofTs 

II 1* 6*7 TrtU,ij Rks ? c<litii J Tm t>- Run. Gecgr. obnhtukestva Tstn/nilmoJ Atij , /Sgj—Qj, vol. 

•* Op. (it., p. 74. 
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expedition from which I have just quoted. This man was one of the few natives who 
knew where the spring of Altmisch-bulak Is situated, lor it was absolutely necessary 
to make that spring the base for further investigations in the desert to the south. 

I set out from my headquarters camp at Jangi-kbl on 5th March, taking with 
me a Hying caravan of a few camels and men, and one horse. 1 his excursion and 
the geographical discoveries it led to 1 will now proceed to describe, referring to 
my previous l>ook. Central Asia and Tibet, for an account of the equipment of the 
caravan. 



Fig. 3 . AT DILPAR. 


At first our route led towards the north-north-west, across steppe whereon 
grew a few toghraks. Then we rode through the village of Ak-tarma, rc|K>rted then to 
consist of 7 ujlik, the beks ujlik containing 40 persons, the others 4 to 5 each. 
Thence a path runs to Tagirmiln. on the great highway, a place of 4 to 5 ujlik. 
Beyond Ak-tarma we soon f>assed, on the right, the village of Dschan Kulu (also 
pronounced Dschan Kuli), consisting of several huts and homesteads, all deserted. Its 
former inhabitants were Tungans, who subsequently flitted to Kara-kum near Schin- 
algha. A bridge led across the Jaman-ilek. the river-arm already mentioned. It was 
here very deep, and flowed at the bottom of a deeply trenched bed. though at the 
time we crossed it it was ice-bound. The current Is said however never to be very 
great. On the left we then passed Dschan Kuli-brtang, or the Station of Dschan Kuli, 
situated on the great highway between Korla, Dural, and I scharklik. Just at the 
point where we bisected this road at right angles there is a mill- On the right 
we had next a miniature oblong lake, covered with ice; evidently it occupies the site 
of a former river-bed, and it is hemmed in by kamisch all round. Shortly after that 
wc crossed over a pretty big l>oldschemal filled with ice-bound water. According 
to one of my older guides, this river-bed, known as the Kona-tagirman, was formerly 
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the main artery of the Tarim. It Is stated to begin at AghLs (Kitaj-kobriik), and 
farther on to unite with the Jaman-ilek. The water it then contained was said to 
come from an artificial canal, likewise starting at Aghis. 

After that the country becomes more desolate anti l>are; it consists of steppe 
with tsehige and tamarisks, while on the left Ls a belt of barren sand, barther on 
Is low sand on both sides of the track, and scattered about the sparse steppe are 
numerous dead tamarisks on their mounds. The track was now running towards 
the north-north-cast and the north-east. At Karalik we traversed the lx>ttom of a 
former lake, the greater part of its area lying on our right. It had evidently l>ccn 
fed by a stream of considerable size, for we saw its course quite distinctly marked. 



Fig. 3. ANOTHER VIEW Of DCLPAR. 


though of course without water. This too is said to have started at Aghis, but to 
have joined the Kontsche-darja at Ak-basch. It has been dry for the last ten years, 
having been dammed because it robbed the main stream of too much water, anti 
was threatening to drown some pasture-lands lower down. Here too tamarisks, 
l)°th living and dead, are pretty numerous, some of them with, others without, the 
usual conical ]*:dcstaLs of earth. I hen thin scrubby steppe alternated with low 
sand and sc/ior % or saliferous soil, until we at length came in sight of the |>oplar 
forest that grows beside the Kontsche-darja. This district Is called Dilpar. On the 
right of the river lies a shallow lake, or rather a marsh, which derives its water 
trom the river; it Ls said to lie so/iak-su , or ^stagnant water* — a small marginal 
lake in miniature. Dense and luxuriant kamlsch steppe lies all round its shores, ami 
indeed extends generally along the right bank of the river; here we perceived several 
ag/u'/s, or sheep-folds*, together with shepherds and their flocks. 
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The right bank Is low and level. The left bank, on the contrary. is high, 
and it is only upon it, at all events it is so at Dilpar, that the jxiplar woods grow; 
though both higher up and lower down there are reported to l>e toghrak forests on 
die right bank as well. Hence the relation here is the reverse of that which we 



Fig. 4. VERTICAL SECTION Or THE KONTSCHE-DARJA. THE LEFT BANC IS HIGH, THE RIGHT LOW. 


found to obtain in the case of the Tarim; for, whereas it is the right bank of the 
latter that runs next the desert, the Kontsche-darja has the desert on its left liank. 
South-west of the Tarim we found the country low and plentifully indented with depres¬ 
sions; but in die case of the Kontsche-darja it is die north-east, or outer, bank that is 
higher. This circumstance apparendy contradicts the proposition I have already laid down 
(vol. 1 p. 302), namely that the inter-riverine tract between the Kontsche and the Tarim 
forms, in relation to the adjacent desert, a sort of low terrace, or in other words, that 



Fig. 5. FOREST AT DILPAR. 
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the part of tile taptintry in which vegetation thrives lias been elevated owing to the 
drift-sand and dust lodging against the roots of the plants, ami thus in course of time 
gradually raising the dryland level But even the strip tif > shore* along the left 
bank of the Kontsche-darja forms an exception to this, lor it forms a sort qf rather 
narrow rampart, elevated a few meters above the level of the stream. The river 
constitutes, as I proved after rny journey of t 8 96. a boundary-line beyond which 
the drift-sand and the dunes do not advance towards the west. Of the sand which, 
does pile itself tip on the left bank, some gets washed away by the river, some 
settle in the forest, which thus detains it and brings its journeying to a standstill, 
so that the rampart 1 have spoken of become* raised higher as the years go past. 
And yet the law to which 1 have alluded above, namely that the Ml of vegetation 
Is the higher ground, is not inoperative; for one, or it may be two kilometers north¬ 
east of the KoivtsehenUrja the desert docs undoubtedly lie lower than the inler- 
riverine- tract. 
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I he togbrak forest on the left bank is tvell advanced in age, True. the tries 
are neither so magnificently grown, nor yet so ohJ as the poplars Inside tin: Tsclu-r- 
uchen-darja and at At-jegen (vqL 1, p. 423}; still they are considerably past their 
prime. On the jarkent-darja. south of Oil par, the oldest poplars do not exceed 50 
years, and are extremely sparse and rare. Beside the Jamandlek the forest is more 
plentiful as well as older; but when we get to the Kontsche-darja the trees grow 
thickly together and are relatively old. Whence we are justified in concluding that 
the Kontsche is the oldest stream of the three. 

The shape and dimensions of the river-bed at Dilpar on the 6th March arc 
shown in the accompanying section: breadth, 36.0 m.: mean depth, 3-435 m.; maxi- 
miun depth, 5.91 m«; mean velocity, 0.2667 m.; and volume, 32.70 cub.rn, in the second. 

llu ^nd ol March the 1 arim hart a volume of l|i- 73 cub.m. Thus the difference 
In \nhiinr between tine two rivers is not at ihis season particularly great; or. what 
amounts to the same thing, the difference between maximum and minimum volume 
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h much less in the case: of the Kontsche-daaja than in the case of the Tarim. At any 
rate the amount of water in the Kontsche-darja was unexpected!) small when one 
considers that the river at Karla carries constantly, winter and summer alike, a 
volume of 7 z cub.m, per second, and that, as the natives asserted, most of the 
canals were not as yet opened. The ice covering too appeared to show that no 
drain had been made upon the river recently for irrigating the spring-seed, for it 
was level and smooth, anti not saucer-shaped, as it would have been, hail Lhe volume 



Fig. 7 . MEASURING THE KOSTSCHE-DARJA THROUGH HOLES IK THE ICE. 


begun to diminish in the way 1 found it in March 1S96. The volume appeared in 
fact to be about the same that it was in the beginning of winter, when the river 
began to freeze. Indeed 1 was assured that the level at Dilpar was at its highest, 
and that, as soon as the canals were opened, as they would be shortly, it would 
drop very appreciably. All the same the volume of 32.70 cub.m, does agree suffi¬ 
ciently well with the measurements {vol. I chapter XXX) of the Kontschtrdarja already 
made, namely 19 cilb.m. for all lhe arms that empty into the Kuntschekisch-tarim, and 
13.21 cub.m. for die Bosrilek, which empties into live Avullu-kub or a total of 33 ^ 
cul i.m, in alb Thus along this fairly long stretch the river would appear to have lost less 
than one cub.m. of water. Hence it is all the stranger to find that in the interval 
I , ■ t v. 1 1 ■ 11 Kurla and Dilpar, which is very little shorter, the riser du-uld nw. 
than one-half of its entire volume. This is probably in no small degree due to 

Jitdi*-, Je.army in Central Alia, If- 2 
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the amount of water which becomes locked up in the form of ice. From this we 
may conclude that there must also be a sprin^-flootl ( mus-suji) in the Kontsche- 
darja, also caused as usual by the thawing of the ice. Possibly however this 
is to some extent neutralised by the great quantities of water that are drained 
away for irrigation from the end of March onwards. The natives tell me, that 
the ice generally breaks up between the 20th and 25th of March, and that as 
soon as the spring-flood (the thawed ice-water) has gone past, the river drops 
rapidly. It may therefore be taken for granted, that not only the Bos-ilek, but also 
all the emissaries of the Kontsche-darja which go to join the Kuntschekisch-tarim, 
sink to a low ebb. The Bos-ilek however does not ap(>ear to die away entircl) in 
the summer, as, for example, the Chotan-darja does; for if it did, the sandy desert 
would be able, at all events during that season of the year, to continue its migra¬ 
tion towards the west; and yet this does not appear to be the case. But the elu¬ 
cidation of these points must be reserved for the future. 


Generally speaking, the ice-sheet on the KonLsche-darja was thinner than that 
four days before on the I arim. The toplayer was to the depth of 3 cm. soft, 
slushy, anti rotten, and saturated with water, so that even before the holt^ were chopjied 
right through die ice-sheet, they Iiecame full of water. Lower down in sheltered places 
the ice was still bright and hard. The water was as clear as crystal, transparent 
to the depth of 2.28 m., and had a temperature of + o.a° C. in the holes we chop¬ 
ped in it. 

Hie following information which I gleaned here is interesting. It is about two 
generations ago since the Intschka-darja reunited with the Kontsche-darja, yet not in 
the way usually shown on our maps: for, instead of proceeding due east from Tschong- 
kol, it travelled by two arms, and towards the south-east. From the lake just men¬ 
tioned, it made its way to die lake of Kara-ghatik-kol, where it divided into two 
branches, of which one, that on the left or north, emptied into the Kontsche-darja in 
the district of Jardang, and the other, on the right, joined the same stream at Dil- 
par. During the period diat the Kontsche-darja flowed east through the bed of the 
Kum-darja (which Kosloff discovered), the Tarim, as I have already stated, was 
united with it, for 1 shall prove lower down that the Kontsche alone would not have 
been able to excavate such a large channel as the Kum-darja now is. Perhaps 
the I arim at that time proceeded due east through die above-mentioned mouths of 
die Intschka-darja, picking up on its way the Kontsche-darja; for this was then, as 
it is now, only a tributary of the main stream. 

The following, I was told, are the names of the forest-tracts as one advances 
up the river (r. = right; I. - left): Dilpar (r.); Kalmak-tUschdi (1.); Aruk-baliklik 
or Aruk-bahk-jarsik (L); Ischajlik (I.) and Jardang (r.); Schaldschalik (r.); Ak-ttrdak- 
dasdn ( 1 .); Arpalik (r.); Saj-Lscheke (I.); Oro-tscheke (r.); Buja-tscheke (r.); Dung- 
otak (r.); hasuk-akti (r.); Gerilghan (1.). The following names were known to my 
guides as belonging to the lower jKirt of the Kontsche-darja: Dotb (r.); Tugha-baschi 
(r.); Sahni-soresu; Aruk-balik (1.); Katschkan-uj (r.); Jakanlik (1); Ak-basch-kijak 
(r.); rokus-tolluk (r ); Mane or Majni (1.); Kurlik-uj or Kurlalik-uji (r.); Jati-jaghatsch; 

a puk-utschugho (1,); Ioghn-darja or Toghoro-darja (r.); Kongurtschak-tscheke (I.); 
katschip-ulturghan; Masar (r); Tschapghan-kbl (1.); Sopu Nias; Tscharuk-asti (1.); 
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Kam-tscheke (rd; Darghalik (l); Tsdtapal (l,); Kasan-sindi li.); Sehirdak-uji (1-); 
Arsu lieki-dschajiri, Turfan-karaul. Basch-toghrak, and Toghri-kol. 

From Dilpar three routes lead to Jing-pen: (f) Alongside the river, through 
forest, naiad the north-going windings a? far as Turfarrkaraiil, and thence along 
the usual Turfan road. ( 2) Across the barren desert, first north as far as Kalla, and 
thence straight to Jing-pen* This route appears to follow the old bed of the Kontschc- 
riarja* though there in of course no water in it. Beside it there are reported to be 
two or three old Sofas, or potajs, i. e. pyramidal * mite -posts, which evidently mark 
the ancient road from Lop-nor to Korla, This road, the northern prolongation of 
which I discovered in 1896, ran in its time along the left or northern bank of the 
united river (Tarim 4 - Kontsche), and then, after the confluence, on the left bank of 
the Kontsche-darja. (3} The great winding road along the southern foot of the Kurufc- 
tagh, which I shall briefly describe in the following pages. None of these routes 
is of any importance: they are seldom used, and then only by hunters, or very ex¬ 
ceptionally by a chance merchant going to Turfan, 

The distance l>euveen fanghkol and Dilpar is 31 6 km. Thus the tract be¬ 
tween the two livers is here pretty broad, and as water is extremely scarce, the 
Jamati-ilek being the only stream, the vegetation also is excessively |XJor. Unless the 
river shifts its bed again, or unless u fresh bifurcation takes place, this strip of land 
will gradually assume the character of desert. 

Almost the same distance, that is to say, 32,; km., separated us on 7th May 
from Siiget-bulak, which lies N. 28.3° E of Dilpar. Our route therefore ran at 
right angles to the river, leading through die toghrak forest of Dilpar, in which, 
strange to say, several of these fine trees are dead. The biggest stand just on the 
outskirts of the forest, where it yields to the steppe of scrubby janfak and tamarisks. 
There is another narrow belt of withered poplars crowning a terraced elevation, 
parallel to die river, and bordered on the north by an old winding river-bed* the 
course of which is plainly indicated. On the left bank of the old river-bed there 
still remain three huts, consisting of poles driven vertically into die ground, and sur¬ 
rounded by kifitik* or dead trees , A few hundred meters farther on we crossed yet 
another simitar river bed, it too running parallel to the Kontsche-darja. This again 
is distinctly outlined, being deeply sunk in the ground: it also has kotak on its 
northern bank, The natives have a tradition that several decent! ia ago the Kontsche- 
darja for a long time used to oscillate between these two river-beds, and showed 
considerable Irresolution before it finally settled down into its existing channel. It 
is probable that the old desiccated course I discovered at Kalla in 1806 Is a con¬ 
tinuation of the two river-beds in question; at any rate these last undoubtedly mark 
the last stage hut one in the successive south-westward migrations of the Kum-darja. 

Next comes thin tamarisk Steppe, sparsely dotted with mounds or else with¬ 
out tjiem. The soil consists of white crystalline, tolerably hard schor, which 
crackled under our feet, although it was overlain by a thin layer of sand. After 
that we crossed a narrow zone of Jordan that is hard, dry clay terraces, sculptured 
at the bottom of some natural watercourse, ifi which wind erosion played an active 
part. The region was almost entirely barren; occasionally we caught sight of a 
withered tamarisk, seldom of a living one, A third watercourse, not quite so tfis- 
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Eag. 



Fig. &. the migrations oi the kOntscbE'Dakja, 


dncdy marked as the other two, had on its right or southern hank a bdt of rudi¬ 
mentary dunes, barely half a meter high; these too were on slim- soil. [1th third 
watercourse also ran parallel to the Kontschc-darja, being in fact a former bed of that 
stream, though in virtue of its greater age it was more obliterated. Contrary' how¬ 
ever to the other two, it possesses no forest on its left bank, to the case of the 
other two watercourses the attention is at once arrested by the fact that tin dead 
forest stands, as it does in the case of the Kontsdie-darja, on the left bank only, that 
is to say on the bank away from which the river is travelling. In the Kontsche- 
darja the right batik is the one against which the pressure of the water is strongest, 
and consequently it is the one in the greater danger, and here it is that forest 
is wanting- There can be no doubt therefore that this arrangement of die fo¬ 
rest is intimately connected with the migration of the river towards the right. 
The Kum-darja, with which vie shall presently become butter acquainted, affords the 
most luminous demonstration of the variability of the hydrography of the Lop country; 
similarly in these three dry watercourses we have a brilliant proof that die move¬ 
ment is still going on- In the first vol we have ascertained that the Tarim 
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from the kontsche-dakja to the foot of the klruk-tagh, [ 3 

travels towards the south-west* The Kontsche-tlarja follows step by step hard after 
it* The rivers shift their courses towards the right, that is to say precisely in the 
directions in which one would expect the greatest hindrances to Efc T he Tarim has 
to wash away the gigantic dunes oi the sandy desert: the Kontsche-darja. to chisel 
awav the elevattxl inter-riverine tract, overgrown, as it is, with vegetation* ! he mo\ e- 
metit of the river is illustrated in the accompanying vertical section (fig. &). The 
question naturally arises* what is the cause of this movement towards the right. I he 
reason the river shifts its course is that it is gradually filling up with sedimentary mat- 



t'ig. to* 1 1 ASCI | -TOC IIRAK - 


ter. and Is thus being elevated too high relatively to the adjacent country. But if that 
were all the river would deviate now to the one side, now to the other; instead of 
doing that however* it always moves towards the right* Bor this, then* there must exist 
some other cause. No doubt the general slope of the country as a whole is towards 
the south-west* from the tvuruk-tagh towards the central parts of the desert* Secular 
changes of level, rite effect (according to von Baer's law) of the rotation of the 
earth, the results of wind erosion, which is especially active In certain parts of tin 
desert, and perhaps other cmists as well* may all co-operate to produce the actual 
result we see before our eyes. In this particular part Lhat we are now considering 
the migration seems to be taking place pretty swiftly* for huts were still standing 
beside watercourse No* i* With each step that the river takes towards the south¬ 
west, it leaves behind it a strip of forest, and this, owing to the sudden stoppage 
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of the water-supply, has died out. The fret of then* bdng no forest fordde water- 
course No. 3 may Ik- explained either by its luang so old that its forest has been 
destroyed, or and this is the more likely explanation — the river flowed 
that way for such a short period that the forest had no opportunity to 
establish itself. 

i O the north of tins thud watercourse stretches a tract of barren schor, hard 
uLud bare, with patches ol thin sand at intervals. The only vegetation lhai was to 
bt: discovered there consisted of a few dead toghraks, w hite and sihen , and the 
gnarled and brittle trunks of tamarisks, which in oilier placc-% have entirely disappeared 
smee they have been deprived of water. Then came a few sporadic hunruk bushes 
la species of tamarisk), some with, others without, the usual mounds. These were 
especially numerous and luxuriant in the dry bed of a siL* It is very seldom how¬ 
ever that the rain-water comes down this way; when it does, it forms a tran 

lake south-east of the spot where we crossed it but it never gets down to 
the river. 



^£r ■>. BASCI|-TOti|UlAk. 


| ir03ll fl lhfin *“»** mm «wd schor, wo crossed a pwiy 

l ;.* .. 5 » 

that I was unable to foL “ tH-Cl ol Bus &nlsche-dar)a; Init it was so ilMcfiocd 
consider that live Kutn-da a l" 1 , 0plnl ? n . w,lh H^ard to it. Generally the natives 

of thl- iih! \i!r; ■ ,ts n ,y n at *>■*»*** [n Get «?*» ^ ** 

which is immediately'c^nn-wT with'^ ,liat il is not -* to determine 

-—— } n CtCil the kimt-darja. unless one follows up the old 

flow* I t . temporary, occukKted by a vinlcnt aluawirr in the tiintmiainn. 
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river-Lied from Jing-pen until one comes to its actual junction with the Kontsche- I he 
depression con tain ing kamisdi. which 1 have just mentioned, might equally well lie- 
one that goes down so close to the ground - water that the kamisch is able to main- 
tain itself there fresh and vigorous. 

Immediately north of the belt of kamtsch is a slightly raised terrace, crowned 
with a small, isolated poplar forest called llasch-toghrak or iCauanlng-basch-toghraglii: 
its big massive trees measured as much as 3*77 in. in circumference , though they r 
are gnarled and stumpy, with few branches and twigs, so that the crown is dispru- 
porlionally small as compared with the stem- Dead trees are also plentiful- Jti 
fact, the dump of forest appears to be dying out. Here we crossed over a little 
track, the same that [ followed from Korla to Jing-pen in 1896- To die cast-south-east. 



l'[g. 13 . VERTICAL SECTEUN AT HASl H TOGHKAK- 


at Kalta proper, where I at that time stopped beside a pooh there is yet another patch 
of forest. Kalta and llasch-toghrak are said lo be almost equidistant from the river. 
At Kalm, again, there exist traces of an old river-bed. Three or four kilometers 
to tile left stands the (ora of Basch-toghrak, This, like the other roadside pyramids m 
this locality, was built beside the old bridle-path between Lop-nur and Korla, a road 
known to the Lopliks as Komiir-saldi- An old man, Aksakal of Jangi-kbl. who gave 
me much valuable information, asserted that in former times this road ran eastwards 
along the southern loot of die Kuruk-tugh, and eventually joined the ioad that led 
to Dung-chan (Tung-chuanh In arriving at a conclusion such as this the native is 
guided solely by the presence of the pyramids, which bear of course palpable evidence 
of the some time existence of a road beside them. 



Fig. l.J- FORMA HON 'H TAMARISK HOUNDS- 


On the north too the little terrace of Basch toghrak is bordered by a relative 
depression, containing a sprinkling o( kamisch- Thus, as the subjoined section (%. 12) 
shows, the oasis forms an insular elevation, raked a few meters above tile level surface 
around. This conformation affords an especially convincing proof of the effects 
which vegetation produces upon the surface levels, as I have assumed above 
fur the entire stretch of country between the Tarim anti the Kontsche-darja- I he 
relatively barren soil around Basch-toghrak — or il it is not quite barren, die vuge- 
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tation is at all events very spans - — has, under the incessant filing of tin wind, 
given place tu a relative depression; but Basch-toghrak iudf lias hrm preserved by 
the binding force of the roots of the toghraks. At the sann time tlu* drifi-diwt widely 
has dropped upon the oasis lias been retained there by tin trees anti their roots; 
whereas upon the circumjacent bare soil this arolian depobit has Ixxn unable to main¬ 
tain its footing, but has always been swept on farther by the wind. 

Our path continued to wind on through a bdt of especially numerous Lamarisk- 
mounds, unusually big and lofty, ami crowned by living bushes. I bis coofonruuiotl, 
again, bears witness to the influence of the wind. Let us supp ose that lht s< tamarisks 
originally took root on the perfectly level ground Ut —<j in fig. 13), then the [joints 
where the hushes are growing become protected against the erosive furce of die 
wmd f and it is only the intervening spaces (indicated by arrows) that are exposed 
to it. Consequently these intervening spaces are gradually hollowed out to the sue- 
ct-sshe positions b b T r c, d *t. t t \ the elevation of the tamarisk-mound* growing 
at the same time relatively higher with each successive downward sti p t»f tin- sur¬ 
rounding soil. Hence, when one rides amongst a series of mounds of tfatS description, 
3 and 4 m. above the general lewd, one may safely take it for granted, that the 
summits of the mounds, where die tamarisks rest, were once au nivmn with the 
general level of the country. In, the sequel we shall come across yet other proofs 
of the correctness of this reasoning . * 

I he bdt of tamarisks is succeeded by hard and perfectly barren saj\ i r. hard, 
srenie sod with a thin sprinkling of gravelly Mr is on the surface, This superficial 
covering gradually Increased in quantity as we approached the mountains, while an 
Occasional solitary tamarisk or jantak bush was the sole representative of the 
vegetation. The saj formation is traversed by the lower part of a dry torrent or bed of 
a siLm course being indicated by a double line of erosion faces, barely a foot high, 
and frequently indistinguishable, Indosing between them a winding riblion of fine 
sedimentary clay, almost white m colour. Here the steppe scrub is more alum- 
dant, although the water-supply must be of the very scantiest, I>eing limited to live 
7 T> . f>ccasiun * "hen the rain torrents of the Kumk-tagh succeed in getting 
thus far down. f arther along too. on the sides of the watercourse, there is a 
sprinkling of steppe scrub, growing on small mounds. The rest of the way. to the 
foot oi the mountains, we travelled up this watercourse, which issues from'the jHcn 
f he .-mget-bulak I he scenery is dreary and monotonous, and the soil barren. 

-r. g T C , ls ^ towards the Knn.k-tagh that it is imperceptible to the 

1C n l T ate 51-1 slr ' U * ,C< ' aroum ! B as level as the sea; the only animals 
e saw all day were a couple of shy antelopes. During the march the contours 
;■ e mountains. wind, bad been visible ever since ..cleft tile Kontedu^larja. came 
“ .nore and more distinctly. When we reached the lower part of the saj we were 

of the 'i,"‘ C TT Uf ?? d " ,aiL : ' ,he mo ' lths of th " kloas. the hollows 

ceive akhrii.lA r p 1 ,t,r shadows. From the same spot we were able to per- 

cuve although indistinctly, the bdt of vegetation alongside the Kontschc, showing 

like a dark line o n the southern horizon, where it framed in the grey, monotonous 

* Vidt voL i. pp jjj, 401 etc., anrl cf, a 72t 2 g 4i JSJr 
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expanse of the saj. This 1 % as I have already indicated, seldom broken b> any 
departure from the dead level, and even then the elevation is trifling 

Next m travelled almost due N. 35 0 E., still keeping to the watercourse* which 
now wound but little* Here, where there is a more copious supply of water from 
the mountains, the steppe scrub flourishes rather better. By this the ascent had be¬ 
come perceptible to the eve. In this eroded trench we came across some pitcis 
of driftwood, at first rather sparingly, but afterwards more numerously; it consisted 
of lara-jag/tatSfh. sugtl or hit (willow), and tamarisks, and evidently had been 
washed by the torrents out of the glen of the Suget-bulak, where these three varieties 
of tree grow. On both sides of us we had the vertical jars, or erosion terraces . 
which shut in the trench of the Suget-bulak, at first some distance apart, though 
afterwards they approached closer together. They are built up chiefly ot fine material 
in different layers of varying thickness, l hey measure 2 to 3 m. in vertical face, 
and embrace no big blocks. In two or tliree places on the left or eastern side we 
found a lew small snow-drifts still surviving, showing that snow falls in winter even 
in this locality, in the middle of the watercourse there occur a few table-topped, 
or cubical fragments of erosion terraces, which have been modelled by the tor¬ 
rent, The trumpet-shaped mouth of the glen grew more and more distinct, and 
eventually the lower spurs of the mountains began to rise on both sides of ils. At 
the point where we halted In the middle of the watercourse, the eastern jar was 
still distinct; bm on the opposite side its place was taken by hard rock, a species 
of stone friable and weathered beyond recognition, lying 65° N.W. A rivulet oi 
gloriously limpid water, issuing from the spring of Suget-bulak, trickled along its 
foot, and beside It stands the solitary willow {sngel) from which the spring derive* 
its name. The spring itself is satil to lie a short day's journey up the glen from 
its mouth* The water that issues from it is stated to form a not inconsiderable 
brook, with a lively musical flow, though a good deal of the water is lost amongst 
the gravel on its way down. My guide. Abdu Rr him. asserted that once and again, 
after a violent rain, the little glen will be filled from side to side with a tumultuous 
torrent, though none of It ever gets down as far as Lhe Kontsche-darja. I he 
freshets that arise Irom the melting of the snow in spring are on the other hand 
always trivial* 

From the exit of the glen it is reported to l>e to potaj up to Altun-keni than), 
or the gold-mine, where some hair a hundred Tungans. Chinese, and Mongols, but 
no Mussulmans, collect gold-dust in the bed ot the stream. 

By making use of the glen of Suget-bulak one can, in three or four day s, 
reach the Baghrasch kol, although there is no track in the proper sense of the term, 
and on the way one has to surmount a pretty difficult pass, which horses and asses can 
just manage to get over at a pinch. In the upper part of the valley kam-jaghatsch 
occurs, and on and about the pass arise kin or artstka (i, e. juniper); both Lhesu 
species appear to be conifers. Sdow Is said to lie on the pass t< 1 r ti%e months, 
disappearing finally towards the end of April. T he snow which falls in October and 
the beginning of November does not remain on the ground, but melts away. Ac¬ 
cording to Abdu Rehlm. it was two days’ journey from Suget-bulak to the nearest 
Mongols* who, with their flocks of sheep, lead a nomad existence in these moun- 

JfiJin, y^urttey in Ctnirai At hi. If. 3 
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tains; die locality they most frequent is one richly supplitdl with pasture md sur¬ 
rounded on all sides by mountains* They live in small communities of a lev. juris 
(tents) each. 

Hie following were given to me as the nanus of the glens and springs, in 
character resembling Sugt t-bulak. as one proceeds from east to west; — 1 ^ liortsclior. 
Kotiiklik, Tugha-baschi (over against Saj-tschekeX KtiUn-baschi. and Tschigi- 
bulak, which k stated to be one day's journo; smith-GaM of Schinalgha (Scbin- 
negha). I he- employment of the names tugha and kttlan betray that this district 
used formerly to be visited by the wild camel and the wild ass: but at the 
present time the latter are never found there, and the furuur do not come so 
far west. 

At our camp two gfcns met together to form one: they appeared tlJ embrace 
In tween them a large spur or transverse offsliot of the main range of the Kuruk- 
tagh, I li these two glens it is the eastern one which is called Su-. t bulak, and which 
possesses the spring and brook. I lie other Or western glen is likewise hemmed in 
on its western side by a very large spur, in the eastern glen not far up from the 
mouth both grass and kamisch grow plentifully, and as there was alio an abundance 

ot water and fuel, we had an ideal encampment, especially as compared with tie- 
sultry desert* 



CHAPTER IL 


THE KURUK-TAGH AND JING-PEN* 

A crisp breeze blew down the valley all night, and for the first time that 
year the thermometer did not descend below zero, the minimum being + 1-3 G- 
On the morning of Sth March the brook carried 88 *s cub*deduuter per second* 
After advancing a little way up Lhe glen* we climbed to the top of the gravel-and- 
shinglu terrace on the left- Thereupon we directed our steps towards the east- 



Fig. 14. UOUHTAm SCESFRV ON tHE ROAt> BETWBSK SUGET BLLJUE ASj> KU RBAHTSCKTK. 

south-east, keeping near the foot of the mountains, and crossing over innumerable 
tiny rivulets, all of which were dry* and some of which contained drift-wood* an in¬ 
dication that some of the smaller glens bear vegetation* The hard, gently sloping 
sa j p strewn with debris and easy to travel over* was dotted with thin scrub* Every 
now and again we saw arkaris (or wild sheep), antelopes, hares, and trtekikans, 
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ihi^ last a species of .small rodent. On our left we had an incessantlv changin'' 
mountain panorama, countless pinnacled summits coming into view one aft^r the oilier 
whifc countless other jagged tops became successively lost to sight behind us, llu- 
perspective was confusing; it was difficult to grasp the real arcliitectute of the system, 
seen thus trom the saj, and without having an opportunity to crofts it imibntrsdy. 
As you look towards the east, the range appears to send out an endless series of 
spurs arranged in teh<fam but when jou look towards the north you see addling 
but, apparently, a single continuous, uninterrupted chain. Passing the lower end of 
a glen, and glancing up it, you see. a long way off at its upper end. a line which 
you take to be the main crest of the Kuruk-tagh. The peak* nearest to our mute 
bemg those by which i plotted my map. appeared to belong to a subsidiary range, 



lying parallel to the main range and broken hv ai .u , , . , 

was probably only an illusion. As an actual fact whu we ^ 

only of the subdivisions of the transverse S m,r L C V ^ 

which oresent thenwlv. l i ^ ,u u ratifications of the main chain 

™ r,sjto^r* * r sf,r ,Mn T ,"'*-« 

and terminating in the saj after ',h< , ^'"S d «* U P against the main crest, 

til, mountains^ nas u 2"i L^XiTT 'TV'" "T^ ^ 
m. and yellow, a,7,1rc^ ^ ill f‘ „ ^ ^ b ™"' ***• «= d , 

drifted abovehead. On the nVht ,1. „ • ' Lf sof ' eoed lj >' tlu ‘ M rt cI, aids that 
the saj stretches even!, Tn i, * .“T"* ^ “ uth ’ •** *'°f* of 

the Kontschenlaria has fr, ^ W ". desdaU01 '- down <» *«= level plain in which 
of fores, I.Sde' t^ position. The M, 

brightened up in some places w lijl"° V* * C ’ m ,l " - ,ar llislanc e the horizon 

1 -otne places, while m others ,t was veiled i„ a thick haze. But on 
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thu nearer side of this we could distinguish a succession of rather darker strip, 
probably the different varieties of ground formation and the different belts ot vegeta - 
tion which we crossed on our way between Dilpar and Suget-bulak. On die east 
we had all day a dominating section of the range, which still retained a good deal 
of snow in sheltered crevices on its eastern flank. 



Fig* if). MOUNTAIN 5t£SEkV ON T![E ROAD ttlWHH ASD XL It BAST Ss JI3K- 

The transverse glen of Ort^ng-bulak points towards the smith-west, and the 
dpy torrent winch descends it is enclosed between rounded erosion terraces and con¬ 
tains some drift-wood. As the name bulak Indicates, there is a spring in this glen 
also, but the rivulet to which it gives rise does not get down to the mouth of tire 
glen. The next transverse glen, Kuruk-akin, possesses a very broad and distinctly 
O-enched watercourse; but here again there is no permanent stream. Nevertheless 
it appears to drain a very extensive area amongst the mountains; and this would 
indeed seem to be borne out by the degree to which its erosive effects have been 

developed. 

Next we turned to the easi-north-east, passing a good many shallow rivulets, 
separated from one ^another by hills, until finally we lound ourselves on the edge ot 
the sharp-cut depression of Kurbantschik, a deeply sculptured trench or cauldron, 
some 30 or 40 m. deep. It is inclosed by gigantic beds of gravd-and-shmglu, 
fairly rounded and weathered, and pierced in places by the naked rock. We 
reached the bottom of the cauldron by a steep ravine. A vivacious little brook 
rippled amongst the soft cakes of ice with which its stony channel was littered. Its 
volume measured S^.S cub decimeters in the second, and yet owing to its greater 
breadth it appeared to be bigger than the brook of Suget-bdak. Rara-jaghatsth and 
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tamarisks were griming on its left side. A little to the south [here is a small deep 
basin of beautiful emerald green water, traversed by a rivulet from the main brook* 
I Elis Me basin lies at the termination of a side-ravine, and Iuls evidently been 
hollowed out by the waterfall which no doubt is created then' after rain. Near our 
camp I noticed a dark green variety of rock Eying 6 f N. H.. though the position 
was not very distinct* Amongst the detritus of the gtavef-aiuHhingle there were 
however a species of grapbitoid slate, crystalline schists, pegmatite, etc. 



u t > tlwfrfL. rflf' i* er T a ?S i h<K | ai ^ uK 3 hl,nt,:r fram - [an ^' kSI ’ ha<l Cnee been 

^ l r ; h \ desc ” bed il “ W"JT tolerably broad, with M aW 

dance of toghrafc, kora-jay h a tsch, and tamarisks in the expansions. It was two or 

fe^ibJd 1 T terS ■ T ^ S | pri%r ’ ° r Au/ai - ia “'“’ ana beyond it comes what he 

S dl ‘fT- U,a ‘ I s ' yr M at 3 3 ***- According 

L c i o? t ;,r T ' V s f A ,,ayS ^ fr( ' m the of the jrlen to 

?,"si 46 K,en "f^-bdak both terminating 

th e u 3 UPl^J 2 z t r r? sfc *t Dav r (pass) hy 

kkes ssjss* 

that the Mon ‘t r r! £ 5 “^ * ** •«** » ^ or pasu.re-groontls 

name is Schare-gfeadser or th^Yaa 't ' U “ n ^ of l!,t main "“1 i their 

and the Batrhrasdi Irfil 1 H V Trac[ ' cull ' ur >' the main crest 

M*bSlS p r EO *”** ° f ^ ** ***** -i- The Kttr- 

to Mis-tr or r"' hunt,T '' -I' I 1 "' name of Kurban. From that 

spot to Masar on the hontsche-darja it is a s.iffixh day's march hy a desert track. 
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On 9th March we rode a pretty considerable distance south down the glen of 
Kurban tschik, Its erosion terraces are very distinctly marked, and on the top are diver¬ 
sified by hills and small outcrops of rock- Close under the terrace on the left side of 
the glen there are a do*en magnificent kara-jaghatsch trees, which with their pendent 
plume-like branches must afford excellent shade in the summer, converting the- space 
underneath into a veritable tent, The brook from the spring came to an end a 
short distance below our camp, after having spread itself out and formed a large 
sheet of soft ice. Quitting this glen by a side-ravine, we directed our steps to the 
south-east across slightly undulating saj, thinly sprinkled with scrub and furrowed by 
shallow gullies. But one such trench that we crossed was deeply scored in the 
ground, an indication that it issues from a transverse glen of the Kuruk-tagh, 



Fig. iB. OUR CAMP AT KURIIAXTSCKNl. 


South-east of this last ties a tangle of hills and rat ines, and beyond them we 
entered a sort of ‘corridor glen, indistinguishable in places from a fissure-like 
hollow defile, which Is joined on both sides by a number of similar contracted ravines. 
Tills labyrinth of eroded trendies or deep gullies Ls carved at first through soft 
material and shut in by rounded hills; but eventually it terminates in a valley en¬ 
circled by hard rock, the bedding of which dips 6j° N. In many places this valley 

is fenced in by high and perfectly perpendicular walls of rock, its floor however is 

level and dry, lias a very gentle slope towards die south-east, and is Uttered with 
coarse sand or gravel. After a while it inclines towards the south, being at die 
same time joined by a side-glen. In the expansion thus formed not only are there 
magnificent toghraks and thick luxuriant reeds, but a spring also gushes out, and 
this had given rise to spacious sheets of ice in die bottom of the valley. Hus 

sheltered and charming litde oasis is called, as one might almost guess, Toglirak- 
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hulak. Remains of a fire showed that it had recently been visited, probably by hunters 
from Korla. Just below Togbrak-bulak the valley debouches again upon the oiien 
saj; so that we had in reality crossed over a spur of the Kuruk-tagh that juts out 
a long way towards the south. 



Hg. »»• MJM.KTSCMU; THE DEE. MSI* „ XHE rouOEOUHD. 


on our .eft^Tc *" ^ '"** *■ —— 

The latter still remained quite level althm, -h'V ' eK '' taUon ' on our right 

al«ut a foot deep, but filled with .stones and ^ *“"**• 

indicative of the existence of side-glens a... , h ' , «^'-no deeper trenches 

tained for the rest of the wav In a I r .. characteristics the scenery re- 

bulak we observed a glittering 1 

3 deep, but dry, ravine, with an erosion terrace » m '"? l ' ma,ns J utl | n g out west of 
only carries water however after r-rin tk i i ‘\ m ’ ° n l ^ e n ght: this ravine 
a side-glen of the Kuruk-ta-di an! ° \°°r ^ Iiudschentu -bulak Issues from 

only a few kilomete“d £, it , " ™' h though 

velly scree. Here in b^isv", I amw ** ** of the gra- 

with stones and gravel, and cont* i ° a ? s . though not very distinctly marked, is choked 

it also was caked* with ice. n.eTroof?, T° **?**.“ the time of our visit 
nppling along underneath the ice This wi "T T " “ P m '° 3 number of n'ulets, 

travelling along the foot of the Kuruk-tagh. b “* eSt StrCam ** CrOSScd whilst 

river-bed which «u ^prindp^obf^ "l Kuruk ' ta « h ' in quest of the dry 
Kuruk-tagh is far from BjtJS,? « ”****■ ?“ ^-phy of the 

8 cod, especially towards the west Kosloff 
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fig. zc , SCEKS*V Uf TUB VALLEY £,E. OF B17KHAHTSCHSK. 


crossed it by the Turfan route via Singer, Grum-Grschimajlo crossed it between 
1 uktschin and Otartemen-tu, and i crossed it farther to the east. Titus has matin 
indeed a great part of the system known: but die western parts depicted on wir 
maps are certainly incorrect, if not imaginary. Gnim-Grschimajlo shows on ns 



Fig, at I. SCENEKY is Till-. VALLEY S.t!. Ol KCKtLANT&Cll*K~ 

Ms Qfisamje p*t*ukftivij* * $«&&& A ttoj, too* *• 

H(Jin. Jmtrttfy ** Ontral Atit I, f>- 




























26 


Tile KURUK'TAGIt ANH TH1' KURVTM*AftJA. 



Fig. 2?. SCENEK1T IN THE. VALIEV S.IL Of KtfftBAJffTsCHIlt, 


map of this region two nearly parallel chains, calling the northern one Clvara-tekcn- 
u]a and Singer, and the southern one Kumk-tagh. Koslgfif, who mapped the 
Iiaghrasch-k&l during Pjevtsoffs expedition, also depicts two chains south of the lake, 
namely die Chara-teken-ula and its eastern continuation, the Kbil-sangir-tagh, in 



Fi g* KTNCHV IN Tin: VALI EV Lt tiK JWKuUmOI1K. 
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Ffg. *4. BROAt> PARITY Of THt VALLEY S.E. UP tl'KBANTSCHIK. 


addition to ilit: Kiiruk-fcagii. Dr, Hassenstein also inserted thorn both on my map 
in Pettrma nns Miittilungen. Inn in the light of the information given to me hy 
men well versed in Lite local topography. I am disposed to ihink that as ail actual 
fact there exists here but one mountain-chain, and that it forms a dividing wall as 


F%* ^5. anoAtj parts or the vallev s,e. or kurbaxtsuuk. 
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well as the watershed between the Baghrasch-kbl and the Kontsdie-ilaqa. All dir 
transverse glens, with spring water coursing down them, that open out from the 
Kumk-tagh to the south appear to lead up to a single pass in a single chain, and 
over on the oilier side of it the surface slopes down to the desert-like lowlands 
which stretch along die southern shore of the BaghrasdHetih St is quite possible 
that ou the one side or the other of this principal chain there does lit- a smaller parallel 
chain; but h so, it k of secondary importance and is pierced by the trsmtfierse glens 
of the main chain. Thus, even though we may with some show of justice maintain 
that the existing maps of this mountainous region are live outcome of imagination, it is 
no less incumbent upon us to abstain from making alterations in diem until by fresh 
exploration w e have acquired fuller information with regard to the orography of the 
region. But as both the Russian travellers whom 1 have named, as well as 1 myself, 
have ascertained that the eastern part of the Kuruk-tagh consists of several parallel 
chains, though it is true of very inconsiderable dimensions, there is reason to suppose, that 
the range splits into several divisions, which radiate fan-like towards the east, in die same 
way as the Kn en-lun system does, though in its case on an immeasurably vaster scale. 



**&• TOOWUK-nfLAE. OR iSTJX 'Sil-lAX' 


before 1 leave the Kunik-tagh 1 will point, cn itassemt. to the rplat^.n 
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does it attract itr My answer to this is, that it must of necessity repul the rivur, — 
tliat is on the assumption that the latter is situated sufficiently near to the base of the 
mountains, lhe tine a a f a„ in fig. 27 and 28 indicates the vertical section of a moimtaun- 
slope* with a plain at its foot along which a river flows parallel to tile base of the 
mountain. Matter is removed jrorn the face of the slope by weathering in the same 
proportion as the detritus-scree at its loot, composed of the accumulated products of the 
disintegrating process, goes on increasing After a time the outline of the section assumes 
the shape shout! by h b f b tf . As this process is accompanied by an extension outwards 


a. 



of the ]>ase of die detritus-scree, which at the same time grows flatter, the bank of the 
■ 1' am lying next die foot of the mountains is necessarily encroached upon. Hie moun¬ 
tains thus exercise a certain pressure upon the river, and compel it to shift its bed farther 
Away from their base. In the sketch the vertical elevation is of course to a large extent 



exaggerated. Hut in reality, under the circumstances supposed, a transportation of 
material must take place, and what does take place is exactly what has happened at 
the southern foot of the Kumk-tagh. The process is at! extremely slow one, because of 
the rarity of the rainfall; but in this particular region, where the prevailing w ind blows 
from the north-east, the rainfall has an active ally in the wind. During the course 
of centuries anti tens of centuries the products of disintegration, which, after being 
loosened from the mountain sides by the frost and the action of the atmosphere, 
are deposited through the agency of the rains, that fall periodically with greater 
or less violence, cooperate gradually to raise the height of the detritus scree; 
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and this is likewise thrust farther south by the power of the water. These materials 
spread out at the foot of the mountain in a countless number of dry deltas, arranged 
fan-like, which merge into one another until they form a single detritus slope or 
base: while the finer material is carried farther in the same direction by the wind* 
The result of all these operations is to force the river-bed towards the south, in 
proportion as the contours are raised at the foot of the mountain-chain, in that same 
proportion the desert tracts south of the river-course are lowered through the erosive 
power of tiie wind, until eventually die difference of elevation is so great that the 
river is unable to maintain its position. And as a matter of fact we do know that 
the Kuruk-Jarja at the foot of the Kunik-tagh actually has deserted its ancient bed, 
and has shifted its course to the south and south-west. I do not mean to assert 
that the circumstance oT the Knruk-taglvs crumbling to pieces, and its tendency to ftirm 
at some time in the future a chain of detritus with a gentle descent towards the 
I tesert of Lop, are the sole cause of the river's migration; I merely throw out the 
suggestion, that these circumstances have undoubtedly to a certain degree contributed 
to produce the hydrographical changes which have actually taken place in the face of the 
country. The real cause of the river’s migration is its own activity, in that it goes on 
accumulating mud unceasingly, thus raising the level of its own bed, though in this work 
it is assisted by the vegetation. And even though the elevation of the detritus-scree 
had no effect upon these metamorphoses, it would at any rate prove an insurmountablc 
hindrance to die river, once it had raised its bed sufficiently high, xand prevented it from 
shifting its course towards the north* In this way therefore the growth of the detritus- 
slope acts as one of the causes of the river's constant movement towards the south, that 
is during the period of its history of which we have any knowledge. Yet other 
circumstances, as well as mechanical changes oF level, might under other conditions contri¬ 
bute to force the actual Tarim back towards the north-east, as wc shall subsequently see. 

On 10th March we left Rudsehentu-bulak and steered our course towards the 
south-south-east; though once across the brook our direction was south and south- 
south-west, across desolate raj steppe, with scant) vegetation and an imperceptible 
slope towards the south. The amount of detritus gradually decreased. In the far 
distance to the south-south-west we could noiv make out, against the background 
of the desert-haze, the ruins of the kon(i-sthdhr> or old town of Jing-pcn. of which 
Koslofi" has given the following brief account — iFlve versts north-west of our bi¬ 
vouac w ere the ruins of the old town of Empen (1 e. Jing-pcn). The walk of a fort and 
of several fansas still remain. The natives, in their eager search lor buried treasure, 
have recently carried on excavations there, though without success. What epoch this 
ancient town belonged to, as w ell as who were its inhabitants, is not known to the natives:.* 
just before wc readied these mins we again came across, on our right hand, 
the eroded trench of Rudschentu-bulak, of course perfectly dry and almost without 
any grav'd, yet far more distinctly marked than it was higher up, possibly owing 
to the fact that the material which it has here cut its way through is especially soft, 
namely fine-grained yellow day. In this we have a proof of the fact that the tor¬ 
rential rains of the mountains do sometimes get thus for down: indeed the distance 
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is only 19 km. A good bit above the mins we passed an insignificant hollow, which 
my guides suggested had once been an artificial arik, for earning water from the 
Budschentu-bulak to the old town of Jing-pen. 



Fig. 29. THE TORAS AT JINO-I'EN. 


The surviving ruins, which are not very remarkable, stretched in the direction 
in which we were travelling, so that by riding south-south-west I was able to see 
them all. The first ruin was a fora, or >clay towen, 14.50 m. in circumference at 
the base and 4.5 m. high, and in shape resembling a smaller cylinder superimposed 
upon a larger one. The second tora was like a bee-hive in shape, and likewise 4.5 
m. in height. Both towers, like all the other mins here, were built of sun-dried clay, 
after first being shaped, when moist, in rectangular frames either as cubical or as 
flat bricks, after the pattern and method still employed in East Turkestan. The 
perishable material was seriously decayed, and worn away by the wind and the 
drift-sand. Next came a ghuristan , or »burial-place», standing on the right bank of 
the dr>' bed; it contained some 30 graves, all arranged in the Mussulman fashion, 
with the feet pointing south and the head towards the north, while the face was 
turned towards keblc (Mecca). Each grave was covered with a gravestone of the 



Fig. 30 a. RUINS AT JINC-rEX. 
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usual Mohamedan shape, likewise made of sun-dried 
clay, of the same kind as that common throughout 
the locality. The mountain torrents liave within recent 
years attacked the right side of the gully to such 
an extent that it lias washed away a |>ortion of the 

ghuristan, so that the interior of some of the graves 

are now half exposed. A corpse, apparently that of 
a 15 year-old Mohammedan youth, which had recently 
fallen out. lay in the bed of the gully. The short hair, 
teeth, ears, and hands were fairly well preserved, the 
skin hung alwmt the skeleton like parchment, a piece of cloth was 
bound round die head, the feet only were missing. The skull was of 
the Mussulman shaj>e. My native guides had no hesitation whatever 
in recognising this ghuristan as a Mohammedan burial-place; indeed 
the position of die graves left no room whatever for doubt. I would 

not venture to determine its age; but it can hardly date back very Fig. 31. clay pot 

far, at a guess say 150 to 200 years. Were it older than that the FROM Jinr.-pEN. 
skeleton which I have just described would not have been so well 
preserved, but would undoubtedly have crumbled to pieces ami the lioncs would 
have been bleached. Close beside the burial-place was a clay structure which may 
possibly liave been a mbstschit , a chatuka, or a burial monument placed over die grave of 
some distinguished person. It consisted of diree walls widiout a roof; the fourth wall, 
which stood on die verge of die gully, had evidently been washed away. The clay 
walls had l>cen built up round a framework of posts and beams, imparting to it 





Fig. 3?. RUIN AT JI.\<;-PEN. 
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greater power of resistance- The back wail was 6 in, long, the other two rather 
shorter. It was 4.13 m, above the bottom of the gully, and was level, with the na¬ 
tive earth for its floor, in the vicinity were numerous shards of black and red day 
jars. These were spherical in shape and of considerable size, and had a very small 
ear; they had manifestly been used for holding water. 

Thence we rode on farther, keeping to the bottom of 
the broad, winding gully, between the scarped terraces on both 
sides. Here we came across the biggest Lora of the place, S.i 
m. high and 31.4 m. in circumference at the base, standing 
on a table-topped or insular hill in the river-bed; it consisted 





Fig, lilt; savie 


of hard dHris cemented together by dust and day. On the 

top of the hilt there were seven other more or less decayed taros, possibly forming 
in part the remains of a former fort-wall, though they may also have been ornamental 


potajs, similar to those which are found at the present day standing near important 
stations on the chief highways of East Turkestan, and which seem to have for their 
object to indicate the number of ti to some other notable station in the vicinity. 
The bigger tower may possibly have served the same object as the pyramids which 
! discovered in 1S90 beside the road from Korla to Jlng-pen; these were merely 
>sigirpOsfci to mark the road or else outlook towers. Only one of the seven Other 
towers preserved anything like its original form, namely a cube, crowned by a cupola. 


in a similar fashion to the usual Mohammedan gumbes or burial monument. Like 
the other six it was only about the height of an ordinary man. 



Fl£. 34. L'l.AY Wit AM ID S'EAft KAMA. 


After passing yet another ghuristan and about a score of graves, we came to 
the most interesting of the mins that survive, namely a circular wall of precisely the 
same appearance as the one which I previously discovered at Merdek-schahr and at 
Ju-jing-pen. Its internal diameter amounts to 1S2 m.. and the wall is 11 m. 
thick and 6>&o m. high. The four gates face respectively 5 . 80* W., N. So® E. P 

Htdin, ^rtw^y ifl C(istr<xt Atitt, it- S 
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N. 10° \V.. ami S. 10° E. In the middle is quite a small pyramid, but situated cxeentri- 
callv towards the north. The ground in the interior is furrowed by water-courses, 
the water hating probably found its way in at a later period through the gates, and there 
are also a few tamarisks, each growing on a low mound. It is this circular wall to 
which the natives restrict the name of Kona-schahr or Eski-schahr. If now this wall 
had really been intended to defend a miniature town, one would expect to find some 
traces of'the houses, seeing that this outer wall would obviously have protected them 
to some extent against wind and weather; yet of old houses there is not a trace to 
lie seen. If it were originally a fort, one would suppose the four gates to be su¬ 
perfluous; one would have been sufficient. 1 am inclined therefore to look upon the 
inclosure as an ancient kan or caravanserai, or place of refuge, on the former high¬ 
way from Lop-nor to Korla, and infer that the men whose duty it was to provide 



Fig. 35. *KUtGllAX> BETWEEN HALT A ANl> JU-JlNC-PEN. 


relays of horses, to forward the post, and keep guard generally, may have dwelt in 
tents within the inclosure, in the same way as the little Kirgis garrison of Ullugh- 
tschat dwell in juris within their wall, though that is square, not circular. In that 
case the wall of the Kona-scliahr will have served a double purpose, first to screen 
the tents against the violent storms of spring, and secondly to provide protection 
against any possible hostile attack. The eastern and western gates lie exactly across 
the old highway, and this probably ran right through the inclosure. The northern 
and southern gates stand astride of another important road, namely that from Turfan- 
karaul on the Kontsche-darja to Turfan, a route which was used not so very long 
ago by the beks of Turfan when they visited the Lop country to collect the tribute 
for the Chinese. Thus this road too no doubt crossed the interior of the inclosure, 
cutting die before-mentioned road at right angles. Without doubt another route 
ran from Turfan-karaul to Merdek-schahr, likewise an important station with a circular 
wall, it too fortified. Whatever purpose this circular wall of Jing-pen* may have 
served, it is certain that a great caravan highway ran past it, anil as I shall show- 
later on this great highway can have come from no other place except die town 

• I have also heard this place called Jim*j)en, but 1 have never heard applied to it the name 
which Kosloff gives it, namely Empen: this Is plainly a corruption of Jim-pcn. 



THE KURUK-TAGH AKD tlNGPEN* 


35 


of Lou-lan* which I discovered on the northern shore of the Lop-nor lake. The rums 
of Lou-Ian appear to be much older than those of Jing-pen: but on tlu* other hand the 
latter place was inhabited and kept up for a much longer period than Ldu-lan. \V hen the 
lake of Lop-nor dried up, L&u-lan had to be abandoned; whereas Jmg-pen was needed 
down to a considerably later period as a station on the road to Turfan. 

Next we turned our steps towards the east-north-east, making for the new 
Chinese station-house of Jing-pen. We were one or two kilometers from the southern 
edge of the detritus-slope; it formed here a sharply defined terrace, as though its 
front had been washed away* Between it and tis stretched hard* level ground, 
dotted with scrub and seamed with small watercourses* On our right we had ta¬ 
marisk steppe, the bushes being both living and dead, and all standing on their 
characteristic mounds* A little farther away, towards the south, was a strip of thin 
toghrak forest, the trees being full-grown and vigorous in a few places only* My 
guides declared* that the forest accompanied the old river-bed, which they all agreed 
in calling the Kuruk-darja, and not Ktun-darja, the name that Kosloff applies to 
it — a Iict which is somewhat strange, for he had the same guide that I had, namely 
Abdu Rehim. The Lop-men were also aware oF die existence of this river, but tiiey 
did not know how far it continued towards the east. All they could say was, that 

it went as far as the district of Saj-tscheke, and that except in a few' places it was 

accompanied throughout by poplar forest. At length the tamarisk-mounds came to 
an end, and the tamarisks grew directly out of the soft, level soil; there too kamisch 
was growing* The path crossed over a ravine, besidfi which were some young 
poplars. The Chinese caravanserai, called quite simply artang by the MussuL 
mans* was built shortly after 1S90; but by 1S9S it was again empty and deserted* 
for there is practically next to no traffic for I urfan* \\ ith asses it is general!} 
reckoned a journey of 9 days from Jing-pen to Turfan, and with horses a jour¬ 
ney of 6 days. Yet the only people who travel this route are merchants, and 

they use it but very seldom* It is indeed shorter than the route via Korla and 

Kara-schahr; but the latter route is preferred because it leads through none but in¬ 
habited tracts, where both man and beast are able to procure ali they need for their 
sustenance* By pure chance we fell in* on the afternoon of 12th March, with a 
little caravan of 4 merchants, who had just arrived at Jirtg-pen from 1 urfan. From 
them 1 gleaned the following information. They were inhabitants of Tschertschen* 
and more than a month earlier had passed along this same route on their way to 
Turfan, their object being to buy, for Chinese silver, asses* mules* porcelain* and 
various other Chinese commodities* which they intended to sell again in Tschertschen* 
They expected it would take them yet another 25 days to reach home* They had 
left Turfan ten days previously, and had encamped at Budschentu* Atschik-bulak* Ar- 
pisdime. Singer, a spring without a name. Asghan-bulak* Toghrak-bulak, and jing- 
pen, At Budscbentu and Singer they had rested for over a day at each place. Bet¬ 
ween Turfan and Singer there was a good deal oF snow on the ground; indeed 
there had been quite heavy falls of snow in the region of Turfan that winter; but 
south of Singer there had l>een none. For 35 days the entire route north of 
Jing-pen had been buried under snow, and it had snowed several days whilst these 
people were on the road. 
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The station-house of Jing-pun stands on Li terrace, 3 m. Ugh. Immediately 
south of it is what at the first glance looks like a long, narrow marsh, entirely oxer- 
grown with thick kamisch, except in places where the open water shows. The water 
was only frozen along the shores. Wild-geese and wild-duck frequent it. and there were 
also partridges. As die water was slightly salt, a well, m. deep, had been dug at the 
side of the marsh, and fresh water kept bubbling up at the bottom so freely that the 
well was full up to the level of the wafer in the marshy its temperature was 9 .* C 
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But a closer investigation revealed the fact, that this was not merely a marsh 
pure and simple, but the bed of an old river, in I act a part of the Kuruk-darja. 
For on the south it is again bordered by another terrace presenting the same 
apf>earance as the terrace on die north: and on both alike there are numerous 
poplars growing in clum|is and grox'es. But immediately below the station-house the 
right bank, except for a few scattort^l tamarisks, is quite bare. Farther to the south 
there is said to be a narrow belt of dunes, crossed by the road to Tikenlik; on 
this last, in S. 12 0 \Y.. we could see a potaj, or road-pyramid. 

The accompanying sketch-map of the immediate vicinity of JIng-pen makes it 
perfectly evident, that this elongated marsh between the parallel terraces cannot very 
well be anything else except an actual river-loop. Not only i> it extraordinarily well 
preserved, but it possesses all the usual qualities of a river-loop, being contained 
between distinctly marked erosion terraces, which are crowned, especially at the 
sharp bends, with forest. Farther east the bed of the Kuruk-darja is immeasur¬ 
ably more broken doxvn anti fillet! up, and it is so dry that the vegetation beside 
it died out long ago. Hence the impression is irresistibly forced upon one. that the 
Jing-pen portion of the river carried water at a much later period; perhaps a branch 
bifurcating from the Kontsche-darja may have [penetrated up the upper part of the 
Kuruk-darja as far as Jing-pen. At die present time however no such stream would 
seem to flow that xvay, even in times of exceptional high water.* The water which 
we observed south of the station-house is derived from fresh springs, and gravitates 
naturally into the hollow, where it becomes stationary', and turns salt. The springs 
appear to be fed by the Bud$chcntu-bulak, the brook from which comes to light again 
here; they, like it. yield a constant supply. 

Kosloff says, *At Kmpen there skill survives an old river (i/ofr), which, according to the na¬ 
tives. i- maintained during ihe summer by water that flows down the watercourses isstlhlg < >ni of she 
Kuruk-tngh, but for the most part it h supplied by springs situated not troy far *w*y, In ihi* di¬ 
strict, the vegetation which grows beside the lake-like arm or the river — a survival from ancient 
times — is predi&h tike that at Turfan-katauU {Lep-twr, p. 56). 
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Strangely enough, on both the 11 th and 12th March, there was a pretty brisk 
breeze, blowing at the rate of as much as g m. in the second. I his brought with 
it an inconceivably thick dust-haze i indeed the entire atmosphere was loaded with dust, 
so that we could not see more than two or three hundred meters ahead. It also 
raised the temperature to a e C. at i p. m. on 12th March. This rise was mani¬ 
festly caused by the wind, for no sooner did die wind veer round to die east than 
the thermometer dropped quickly — and a big drop. 

Certain particulars which I gleaned about the country between jing-pen and 
Turfan are worth recording. The route between these two towns passes through 
the following places; — (t) Togttrak-bulak. situated amongst the low foot-hills of 
the Kuruktaglv; there poplars and kamisch grow around a freshwater pool. 
(z) Asghan-bulak, situated in a tolerably oj>en locality, though there are mountains 
round it at some distance away. {3) Singer, which is shut in by mountains not 
very far otT on the west and south, though on the other sides it is open, except for 
slight hills. Here dwells a kuraidtschi, or watchman*, appointed by the amban of 
Dural: his principal duty is to keep an eye upon anti arrest the diurdschas, i. e. 
poor people whom the Chinese compel to cultivate the fields at the new settlements 
they make. West of Singer lie the mountain-ranges of Srlii-da-sen (the Great Stone 
Mountains) near Asghan and Dun-da-sen (the Great Eastern Mountains), the latter 
being the eastern continuation of the former. The Schi-da-sen is re[>orted to be a 
range of some magnitude, abounding in springs, pasture-grounds, anti vegetation. 
On the contrary', the range of Mo-chur-sen (Miserable Dry Mountains), which ties 
to die south of it, is insignificant, barren, and desolate. (4) Pasa Begtiing-bulaghi, with 
salt water, and some grazing and tamarisks, (5) Usun-bulak, a kamisch-grown 
saline lake surrounded by tamarisk steppe. (6) A desert tract, in which the tra¬ 
veller encamps wherever he pleases. This tract extends to (7) Atschik-bu&k. (8) Bw- 
dschentu, where Mongols formerly dwelt; cast of it is a large lake called Ajdin-kbl, 
and east of that again some ruins known as Hassaj-sch&hr, deriving their name 
from a former inhabitant. (9) Turtan. 

Between Budschentu and Da-dung there are extensive marshes. At Usun-bulak 
the road divides, a branch leading thence to Atschik-bulafc (not the spring of this 
name just mentioned, — it lies a day's journey farther to the west), thence to 
Tatlik-bulak near Hassaj-schahr, and so on to Luktschln. At Ar-piscfime near L'sun- 
bulak an attempt was made in the time of Jakub Bek to establish a Mohamedan 
colony. West of Usun-bulak is a spring called Orkasch, and between the first-named 
and AtschEk-bulak lies Egertschi- HalTa-day's journey east of Usun-bulak: is Basch- 
bulak. The spring of Tarka is situated not far west of Ar-pischme, The follow bg 
topographical names were given to me as being connected with the Ortang-jol, or 
* post-road*, beyond Asghan-bulak: — ■ Tschen-tschang, called by the Mussulmans Kor- 
ghaschun-keni, or the Lead Mines, and situated east of Mo-ehur-sen. Dscho-bi-sen is 
a high mountain on the west of the road, almost south-west of Tschcn-tschang, where 
about 30 people — Tungans. Mongols, Chinese, and Moliamedans — are said to 
grow wheat. At Po-dschtm-sa there are an or tang, ruins, a tora, and five men, who 
also grow wheat. Gen-so-chola is a deserted station. At Schor-bulak there is an 
orbing. Two other names along this same route are Uschme-dang and Aghir-bulak. 
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North of the Kuruk-tagh a road runs west from Singer to the davan, or 
of Sugct-bulak, passing on the way Tallik; Tschong-aghts* where there is usually a 
pod of rain-water; Lo-lschoi; iktio-cho; and Davaji, which is reached on the third 
day* Another route leads from Gen-so-chola, via Tog lira k-bulak and ITdiak-tah to 
Kara-schahr; this fc stated to traverse good and relatively level ground, and not to cross 
over a single pass. Another route leads from Po-dsehun-sa via Sin-sen-schi and the sam- 
I oghrak-bulak to Uschak-taL The frequent oecurnm* of the name Toghrak-bnlak 
would seem to indicate that poplars arc by no means rare in these mountainous regions. 
1 he names Atschik-biilak and Schur-bulak suggest that die springs are often salt* 

The following list of names, drawn from KoslofPs account of his journey, 
proves that my guide Abdu Rehim was particularly trustworthy, and that his in¬ 
formation may he relied upon, even when* as later on, 1 was compelled to trust to 
him alone. On another occasion 1 subsequently had an opportunity to check the 
information he gave me, and found it to be exceptionally accurate. W ith a few 
omissions, the names recorded by Kosloff are as follows: — Pasa Bekning-bulak, 
L sun-bulak, Julghnn-tu.se. Assa-schahri, Atschik-bulak. Arpischmc (Ar-pischme). Kisil- 
sinir, 3 Hmdiosen, Muchufsejn, Baseh-toghrak, litKlschanie (salt-lake, situated about 
tile middle of the Luktschm depression), Schor-bulak, Igertschi-tagfe (Egertschi), Genso- 
cholo, Uschak-tal, Kisil-iagh, Podschunsa. Most of these names agree with those 
winch were given to me. In some cases violence has been done to their orthography, 
but even then it is not difficult to identify them. Certain of the names given to me 
art absent in Koslofi*s hook; and no doubt there are several other districts in this 
part of the Kuruk-tagh that bear names. In a later chapter (XIX) 1 shall, in another 
connection, reproduce extracts from Kosloff s description of this part of the Kuruk-tagh. 

One portion oi the same traveller s account of the region around Jing-pen is 
possessed of such great interest, and throws so much light upon the geographical 
and hydrographical changes which have taken* and are taking, place in the'northern 
part of the Lop country, that I cannot pass it over in this connection. During the 
course of the winter of 1893-04 Kosloff travelled from Jing-pen to Turfan-karaul 
on the Kontsehc'darja. On the sketch-map that accompanies his discussion of die 
Lop-nor vye hnd a *dry riverbed. entered immediately south of Jing-ptm. [ have 
already briefly cited, In the first chapter of the present volume, KoslofT's description 
of tliis river-bed at »hmpem. In Lop nar he writes thus with regard to ft: >After 
we had left the belt of vegetation at Empen behind us, we came to a .dead, river¬ 
bed, presenting at first the appearance of a wide stretch of saline soil, and then 
gradually assummg the aspect of a trough-like channel extending south, Scattered 
aliout the numerous windings of the latter there are a goodly number of dead 
oghrak stems, several of them still standing upright, others half hurled in the sand. 
Indeed die >dead, hollow is hkewLse filled with sand, the biggest dunes having piled 
themselves up in proximity to the belt of living vegetation on the bank. On our 
nay we crossed a belt of sandy barkhans, which extended north-west in the sha.* 
or a short and ratiher narrow ( IO versts at most) wedge, while to the east-son^ 
east ^dy de sert extended as far as we were able to see*>* 

«M»r* voL XXXIV - 1 ^ =i'«l *U* pMMfle m j*. 
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Fig. 37 ' PART OF THE CIRCULAR WAIT, ok OLO FORT AT ||?iG-PE-V T — AS DRAWN IK 1S96 


Before proceeding farther in the elucidation of the problem I have set myself, 
I must quote a couple of passages from my own work in Peiermtmns Mit-ieilungm . 9 
l have there described the last part of the days march of the 26th March in the 
following words: »Spater passieren wir erne alte Ringmauer. Sic hatte 200 m. in- 
neren Diirshmesser, ist <S rn, hoch und 10 bis 12 m. breit an der Basis, und mit 
vier Pfortcn im N-, S. t CX, und W- versehen* Der ebene Boden im inneren war 
jetzt mit Steppenpflanzen iiberwachsen; die Rtrine wird Eski-scbahr oder die alte 
Stadt gcnannt- Geht man dnu kleine Strcckc gegen NO. fort* so erreicht man 
einen BegrSbnissplalz mit Grabmaiern aus getrockneten Lehm, deren Qrietitierung 
nach Keblc verrat class sie Muselmanisch sind, Auf der Terrassc* welche wir immer 
linker Hand haben, sehen wir noch die Ruincn eines lurmes von imgewbhnlicher 
barm und die Spuren von Mauern and Hausem. Audi spricht das liier nicht be- 
sonders understand shroffage Material fur em we nig holies Alter. 



So 11st war die Gegend vbllkommen ode, keiiie Spur von Weg oder Menschen* 
Rechler Hand lassen wir einen Sumpf mit salt/hal tiger Wasser hinter uns. an dessen 


Krgandil't. i t pp. 76 and 77. 
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Ufcrn Pappeln wachsen. Fndlich crreichen wir das chinesische Stationsliaus Ju-jing- 
pen; auch dieses 1 st auf oner niedrigen Terrasse gelegen; am Fusse desselben breitet 
sich cin ausgedehnter Sumpf aus, auf (lessen weichem schwarzen Schlammboden seichtes 
salziges Wasser steht, sonst ist der Sumpf von ausserordentlich dichtem Schilt iibenvaehsen. 

Der Bach von Budschentu-bulak, dessen trockene Furche wir nicht weit von den 
Ruinen passierten, fuhrt nach Regen gewohnlich viel Wasser und bildet den oben- 
erwahnten Sumpf in der Nahc der chinesichen Station. 

Am 2 7 ten Marz gingen wir nach SSW. am westlichen Ufer des kleinen halb- 
mondformigen Sumpfes und erreichten dann wieder ebene, harte Staubsteppe, wo 
Fragmente vom Lehmterrassen recht allgemein waren. Triebsand kommt vor und 
wird allmahlich machtiger, anfangs in zerstreuten Diinen von l m. Hohe, dann dichter. 
mehr zusammenhangend und bis 4 m. hoch. Vertrocknete Tamariskenwurzeln liegen 
hier und da, und die Kegel treten wieder auf. Diese keilfdrmige \V iistenstrecke 1 st 
nur ein schmaler Auslaufer des weiter ostlich sich ausbreitenden grossen Sandes, und 
ihrem Charakter nach ahnelt sie der W'iiste, welche wir zwischen dem t’gen-darja 
und Kontsche-darja gekreuzt hatten. Die steilen Abhangc der Dunen sind nach W. 
gerichtet. Der Auslaufer ist nur einige Kilometer breit und geht allmahlich in Ka- 
mischsteppc iilxir, welche sich bis zum Flusse erstreckt.* 



Fig- 39* THE ruins or ju-jin«;*pen, as drawn in 1896. 


From this we derive several imjx>rtant conclusions ready made. For one thing, 
we learn that the wedge-sliaped belt of sandy desert along my route, mentioned by 
Kosloff. contracts still further, until just west of the same it thins out completely. 
Further, the fragments of the clay terraces which 1 saw on the steppe are possibly 
the remains of a river-bed now for the most part swept away by the wind; in this 
case it would form the upper part of die sanded up river-bed which Kosloff speaks 
of as being to the south of Jing-pen. Upon reading again, after an interval of 
seven years, my own description of this Ju-jing-pen 1 was of course sure to think 
that it was idtmtical with the Jing-pen of 1900, although 1 approached die river-bed 
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in question from two different directions. As the rentier will readily set:, die two 
descriptions agree even to the minutest details* In both cases there Is a circular 
wall of almost exactly the same dimensions, pierced by lour gates facing the four 
quarters of the compass* North-east cd each circular wall there exists a little burial- 
ground* with ruins of a tower and of walls, backed on the north by a terrace, the 
extreme outlying portion of the detritus scree* On the south there exists in both 
cases alike a kamisch marsh., with saline water, and poplars growing on its margins; 
and in both cases there is, again, a Chinese station-house on the north side. Finally, 
in both cases the marsh is entered by erosion gullies coming from the Budschentu- 
bulak. 

Nevertheless upon comparing my materials with those of Kosloff* I was tempted 
to think that the two places l visited were not identical* In so far as the natural 
characteristics of the surface arc concerned, it ought to occasion no surprise to find 
there is such a dose resemblance between the two, for the old river-lied extends 
east from tile Kontsehe-dafja, and every thing seems to indicate that for a consider¬ 
able part of its course* at alt events from jtng-pen onwards, it exhibits the same 
character, being bordered by the same poplar-planted terraces, amt having the same 
kamisch-grown marsh in its bottom — a marsh that is fed by springs which bubble 
up in what is probably dm wide-reaching subterranean delta of the Bitdschentu-bulak, 
Nor should it occasion any surprise that the terraced edge of the dtiriinn scree ad¬ 
vances in both cases all the way to die river-bed; for in the sequel we shall find 
that it extends an incredibly long way east beside the Kuruk-darja, It was however 
a curious coincidence to find in both cases the same evidences, both new and old, 
of human agency. But, assuming that Koslutl s map was put together with the ne¬ 
cessary' degree of accuracy, it is easy from a comparison of his map with mine to 
ascertain that his Em pen anti my Ju-jing-pen lit: at a considerable distance apart. From 
]u-jing-pcn it is barely 20 km* in a direction S. 35 0 W. to Turlan-karaul; KoslotT 
however has 40 1 2 km. in a direction S* 60 W, to the same point, Hence both KoslofTs 
map in Lop-nor and mine in Peiermanns Mi(idlungen seem to be in agreement in 
making the distance between Ju-jing-pvn and jing-pen to be 22 km. That is to say, we 
seemed to have crossed the ■ wedges of desert along a different route. Where i crossed 
it, the belt of sand was only 2, or at the most 3, km. broad; where Kosloff cros¬ 
sed it, it was to versts. The distance between the two stations, 22 km.. Is 
apparently, it is true, but a short days march, and it would seem to he imnccessary 
to put up station-houses so close together; but the reason for doing so may have 
been, that just here alongside the old river-bed there existed fuel, gracing, and 
water In greater abundance than at any point farther un in the mountainous region 
of the Kuruk-tagh, Thus I almost felt obliged to I nolle ve in the existence of two 
routes between Turfan-karnul am! Jlng-pen: one along die northern bank of the old 
river-bed via the station-house of Ju-jing-jjen t the other diagonally across the desert. 
The latter would l>c the one that was lists! by K os! off. and has been entered by 
Dr, Hassenstein on my map in Peiermanns Mittdlungm to the east of the route 
I followed in 1896. In fact Abdu Kdum told me, that along a more easterly route 
there are nisc/umi, or wtgn-posts*, as well as three gnmhcs , for the purpose of in¬ 
dicating die road during the sandstorms, 

Htdim, Jfurmy u« ,-iru IL 
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Were my observations the only material available, I should not for one mo¬ 
ment doubt that Ju-jing-pcn is identical with Jing-pen, and that the difference in 
name is to be set down to the different pronunciation of Chinese topographical 
names by the 1 urkic natives. I travelled too rapidly dirough Ju-jing-pcn in 1S96. 
It was indeed inhabited by an ortangischi , but I cannot now remember what the 
station-house looked like; otherwise that would afford something certain to start from. 
Rut the similarity between the notes I made in 1896 and those of the more accurate 
examination I made of Jing-pen in 1900 makes me very much inclined to regard 
Jing-pen and Ju-jing-pen as identically the same place, especially as on the latter 
occasion l heard no mention of a more westerly station-house. But KoslofTs map 
prevents me from being positive about the matter, seeing that the distance he assigns 
to the place from the Kontsche-darja is twice the distance 1 made it out to l>e; 
and I cannot conceive it possible he can have made such a mistake as this implies. 
1 lence I am constrained to grant the possibility, that there may exist two stations, 
Jing-pen and Ju-jing-pen. situated on the left bank of the most western part of the 
Kuruk-darja, at respectively 40 and 20 km. distance from Turfan-karaul, and 22 km. 
from one another. In any case I must leave the question open, until the future 
shall decide after I have made a fresh visit to the spot. 









CHAPTER III. 

THE KURUK-DARJA AND THE COUNTRY SOUTH OF THE 

KURUK-TAGH. 


KoslofT gathers up the results of his own observations with regard to the 
Kuruh-darja {u e, Kum-darja) in the following passage: — Thus at some former 
time die Kontsche-darja flowed in another, more easterly channel than its existing bed. 
As time went on, the river gradually inclined more and more towards the south; in 
proof of which we have the old river-beds south of the Kum-darja, between that 
river and the existing Kuntsche-darja. After the Kontsche-darja had diverged 40° to 
45° front its original direction, the river settled don 11 into the lied by which it now 
travels to Ajrilghan, where it unites with the Tarim. At any rate, at that distant 
period die Kontsche-darja flowed, as It flows to-day, towards the lowest part of the de¬ 
sert, l e, to Lop-nur. There was a time when the Lop-nor was unquestionably bigger 
than it is now', and extended much farther towards the north; its western shore 
coincided with the line LTten (Ortang)-Aixial-Ajrilghan. while its southern shore-line 
was pretty much the same as it Is at the present time.** 

On the whole this view agrees with my own. except that, for sufficiently good 
reasons, I consider that the Kurukdarja was the principal artery of the whole of 
the Tarim system, and that the lake into which it discharged was situated solely in 
the northern part of the desert; but this t question will be discussed lower down in 
a separate chapter, The idry river-bed* south of ling-pen is however of interest, 
for it proves that the Kiiruk-darja did not change its position from east to south¬ 
east all at once, but did it step by step, and that the stream adhered no doubt to 
each successive new channel for at any rate a certain period. Ju-jEng-pen or Jing- 
pen are situated just at the pivot upon which the river wheeled when it turned to 
the south-east IT we confine our attention to the upper limb of the angle, that is 
the southern one going down to Avullu-kbL we find that the angle is hut If we 
push our observation as far as Tschigelik-u], then the angle is 70 . The reason the 
southern river-bed T KoslufPs *dry river-bed*, Is less well preserved than that at jing- 
pen is simply the fact that the latter contains spring-water. In point of actual fact 
the southern watercourse is the younger. In ail probability there exist several other 


Sire Lep-iwr A jj. 57, 
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old river-beds in the angle between the two >ltmbs». It would be wry imer&ting 
to explore that particular region and follow Kosloffs >dry river-bed > as far as it 
goes tow ards die south-east- 

Whilst detailing die journeys of die following days 1 shall have abundant 
opportunity to study the Kuruk-darja. and its former course, and I will endeavour 
at the same time to convey an idea of the aspect of the country along the southern 
toot ui the Kuruk-tagh. On x 3th March, our first da\ from jing-pen, wr traveled 
mainly east- At first we kept to the old river-bed, having the lower terrace on our 
left and the marsh on the right (south)* When the latter came to an end, we again 



Fig. 40. THE COUNTRY BETftTJLS KUHUK TaCII AN|> KUkUK-UAkJA EAST Or jlSG-f'RN. 

climbed to the top of the terrace on that -side, and for a time travelled along the 
usual road to I urfan. Both terraces are gapped by a couple of ravines coming 
from the north and issuing into the marsh. Traversing soft ground, plentifully dot¬ 
ted over with tamarisk-mounds, we at length came to a sou thwart I projection of the 
upper terrace. At the same time the river makes a parallel curve towards the south, 
and for a space disappears from sight, though its course k always traceable from 
the groups of toghraks which accompany it throughout. After the upper terrace, the 
existence of which we first detected at the ruins, has returned to its original direction, 
the surface becomes hard and level, and is strewn with small stones and coarse 
sand, and is practically barren. This brought us, without our being aware of it, 
up on to a middle terrace, the presence of which was however revealed by our 
having, at die next northward bend that the river made, to descend by a steep Step 
when we again found ourselves on the terrace which forms the northern scarped 
bank of the ancient stream. On the little promontory of the middle terrace there 
stands a clump of old and gnarled poplars* generally quite fresh and foil of vitality, and 
measuring at the most 4 - 1 * m. in circumference at the base. The river loop referred 
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to is so distinct, and so extraordinarily well preserved* that it might very well be taken 
tor a bolds&emaj abandoned only one or two years ago. On its bank there were 
however only two or three poplars. Its deepest part* on the outside, ne\t the scarped 
bank on the longer periphery, was a crescentic pool, full of water* of precisely the 
same appearance as any loop quite recently deserted by the river. It contained no 
ice, but its water was a good deal salter than that in the bend at Jmg-pen, There 
was also a Hock of wild-duck on its banks. There can be no doubt that this loop 
is fed by freshwater springs, and has no connection whatever with the marsh at 
Jiag-pen. 



Fig. 41- no: O'CSTkv nmvEB struct: tav 11 ax^ JU kint-nAkjA la^t or jing-pek. 


After til at we travelled awa) from the edge of the middle terrace and at the 
same time left the river behind us* upon its making a fresh angle towards the south- 
Between the two the ground is hard schor, furrowed at intervals by gullies with a 
gravelly bottom* which only cam water for short periods. The middle of this in¬ 
tervening space is filled with forest that is toghrak trunks long dead and 

prostrate on die ground, with branches and roots of tamarisks, A few hundred meters 
farther south there art other toghrak stems still standing upright* and marking by their 
positions the course of die river. Once more we touched the river-bed* at a place 
where it did not contain a single drop of water, though it had plenty of luxuriant 
kamiseh. The ground-water is therefore not very far do wig a fact likewise indicated 
by the presence of a few living tamarisks and poplars. We again caught a glimpse 
of the outline of the middle terrace looming through the dust-haze to the north. 
At this point the river makes a much more pronounced inclination towards the south. 
Here too there is a labyrinth of mounds, bearing some of them living tamarisks, others 
dead ones, and threaded by several small gullies* each about a meter deep and with 
sharp-cut, distinct!)' marked edges. They are an indication that in this tract* which 
lies a good deal nearer to the mountains than the Kontsche-darja does, the rain- 
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torrents are able 10 reach down to the lowlands. and enter the former river-bed. 
\ he gullies of which 1 have just spoken lie undoubtedly along the line of continua¬ 
tion of some more noteworthy transverse valley or glen in the Kuruk-tagh. They 
have in course of time brought down with them vast quantities of solid matter, so 
that, a* I have already suggested, the augmentation and spread of the detritus slope 
have at all events encroached upon the left bank and affected the position of the 
river as a whole. Immediately beyond these gullies, the Kuruk-darja bends so far 
to the south that it, together with its |>oplars, disappears completely out of sight. 
From the perfectly level e xpanses of barren soil, as hard as asphalt, and the patches 
01 >' ellow argillaceous silt it is perfectly evident tliat the water spreads out and forms 
shallow lakes, which must evaporate and dry up very swiftly, leaving behind them 
the silt as a sediment. One of these expanses was pretty large, and afforded ex¬ 
cellent ground lo ride over. 



Fi^. 42. TEJtftACE IOFOCATIONS AT THE SOUTH JTK/r Qr TIU KCkUK-TACIL 


1 hen we once more approached the middle terrace, which possible coalesces 
7 th "PJJer terrace to form a yet larger one. This last is frequently pierced bv 

7 ‘"' ,ke °P Cn,n ^ throu 7’ "W* the rain-torrents pour down into the Rtmik-daria. 
At one or two In ometers d,stance we again perceived, towards the north, the ev- 
trmne outliers ol die Kunik-tagh. in the form of low, rounded heights. For a Aon 

35* Jfid’T T . t0 ’ e edgC . f t temlCe - In two ^ of An openings 
a re.nl) aluded to its sides were perfectly perpendicular, am! consisted thn ughout 

I fine yellow clay, capped only by a superficial layer of fi ne ^vel. To the south 

fra.u t'.ch fr T { '^ m T A by itU> “ b,t «0*d by die wind, and separated 
.arch other by Jordan#, or bridges., about 2 m. in height. Amongst these the 
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usual tamarisk-mounds still contmued to appear, though many of them were quite bare, 
their hushes leaving been destroyed by the wind and the abrasive action of the sand; 
though their roots probably in most cases remain, having been protected by the 
mounds themselves* A little way south of our course we observed a strip of standing 
toghraks and beyond them we caught faint glimpses i >f a few low sand-dunes. These 
were the first we had seen that day, the nearest previous approach to dunes being 
slight accumulations of sand in two or three sheltered spots* Yet, owing to the 
frize which was now become general, we were unable to see to any great distance; 
besides, under such conditions it is easy to deceive oneself as to both the distance 
and the size of objects. The blurring of their outlines leads you to think them 
farther away than they actually are* and this again deceives you as to their size. 





Fig. 43. CLAY TERRACE AT THE SOUTH FOOT OF THE JCURUJOTACH. 


About two o'clock a tempest burst upon us from the east-north-east, oc¬ 
casioning complete twilight, and preventing us from seeing farther than 20 or 30 
m. away* After a while the wind changed to the north-cost. Close to the earth 
it blew with a velocity of iS*i tru in the second; but when the anemometer was 
placet] on the top of a mound only 2 111. high it registered a velodtv of 26.S m. 
in the second. The tempest continued all the evening and all night, anti did not 
slacken until the following morning* It lowered the temperature to a minimum of 
— 7. i Q C If surprise was occasioned by the observation 1 made on this my first visit 
to die Lop Desert, that 1 failed to perceive any drift-sand* we have tn this tempest 
a fairly natural explanation of the reason for it* The materiaLs of which the sandy 
desert is composed are obtained from the products of disintegration of the en¬ 
circling mountains, anil here we were exactly at the foot of one of die encircling 
rnngtis, the source and origin of the drift^sand- But the sand which is carried thence 
by the wind out into the desert does not get an opportunity to gadier into dunes 
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until after It has travelled a long distance to the south-west, for that which collects 
as live result of weathering along the foot of the mountains is blown away by the 
first storm that sets In. How considerable the quantities of sand are which art: put 
in motion by a storm o| this description can readily be proved. You have only to 
croud; down with your back to the wind, and you are at once well-nigh suffocated 
by the amount of dust and sand that accumulates in the eddy formed by the shelter 
of your own body. And when you at length manage to get up a tent behind the 
screen of a tamarisk-cone, its canvas is penetrated by such an excess of sand that 
every object within the tent is speedily covered with a thin, even coating. \nd so 
violent is the wind that small fragments of kdt8k r broken pieces of steppe scrub* 
and finer panicles of gravel as big as peas are volleyed before it like projectiles. 
Everything oi a loose or transportable character, that, before the outbreak of such 
a storm, happens to be lying scattered over either the gently sloping gravelly scree, 
the saj, or the level clay desert, is inevitably set in motion and driven bodily to¬ 
wards the south-west, where all this material finally collects and forms dunes. The 
finer particles however continue their journey still farther in the same direction, tn 
eminence of this the country we are just now travelling through is swept dean 
and bare, and it is only in two or three places* where the circumstances have been 
specially favourable, that a little sand has accumulated. As a rule therefore it may 
It affirmed, that this part of the Lop Desert is free from dunes* 



Fig. 44* EIGHT ItAN-K OF THE KURUJWAUJa* 


< >i. 1 4* March we twice crossed the Knruk-datja immediately south-east of 
our camp: and contrary to expectation, tile soft dust which lines its bottom was 
-mast on die surface, not indeed to any very noticeable extent, still sufficient to keen 
the tamarisks and kairosch fresh. Dead forest, which, following the practice of the 
names shall henceforward cal! k8l&k. was abundant everywhere, in some places the 
rees still standing upr^it, in other places lying prostrate on the ground. It was inti-r- 
cstmg to find M<U (Eleagnus) amongst them, for this bush onlv thrives near fresh 
water - lakes and rivers - and dies as soon as these drv Tl us ji le il t 

"T ‘f rt,C “ lar "V* ‘o watc r than the toghrak and'the kamLscb.whidlJ* 
resist destruction tor a pretty long time after the disappearance of the lake or river 
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beside which they have grown up* At the second place where we crossed it die 
Kumkrdaija was full of prostrate kotUk, much of it half buried in die ground; very 
likely this was ancient drift-wood. Here there was also a more extensive area of 
moist dust* seemingly the bottom of a former lake* Its moist condition, like that of 
the river* is due to its proximity to the mountains; for no doubt rain-water still 
collects sometimes in these old depressions* 



Fig* 45- A LABVKrSTH OF CLAY-TERRACES. 


Alter that our path ran for some distance through a labyrinth of day terra cos 
and ridges* where no distinct river-tied could be traced. Possibly these several ter¬ 
races mark the successive shore-lines of a lake that dried up step by step and left 
them behind. They appeared to extend southwards right away to the horizon, 
the country being in that direction everywhere perfectly level, except for an 
occasional low detached dune. After that wc bad die river-bed on our left* its course 
being indicated by a line of upright kbtak* Beyond it were the rounded heights 
of the Kuruk-tagh, though they nowhere exhibited such imposing dimensions as at 
Budschemu-bulak. Farther on we crossed the Kuruk darja several times* Its bed being 
very distinctl} market I and its loops in point of form strikingly reminiscent of the 
present lower Tarim. Kbtiik was often extraordinarily plentiful* mostly in the form of 
old poplars of considerable size K ing on the ground, though these never grew to such a 
considerable size as the living poplars we had seen; their circumference generally 
measured up to i m. The trees still standing tipright always have thin and slender 
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trunks, presenting a remarkable likeness to dry, grey telegraph-poles. As a general 
rule, the timber of the standing kfttiik would seem to be harder and more resistent 
than that of the kotak lying on the ground, for the latter Ls extremely soft, as well 
as cracked, I o judge from its dimensions, the standing kbtak Ls the younger; tile 
older trees, having the softer timber, and their vitality being more spent, have con¬ 
sequently fallen. \\ lien compared with the living forest \\ hich we saw growing 
beside several of the river-branches of die existing Tarim, the dead forest beside 
the Kurak-daija gives the impression of having aL no time passed beyond a medium 







Fig, 4<i, PART OF TNF. DESilHT NORTH OF THE KUJtUK>DAJt]A. 


age. In this respect however it is easy to be deceived; for there can be no doubt, 
that during the period in which it flowed along the fool of the mountains, the 
Ktmik-darja. like the existing Tarim, shifted its channel several times. The winding 
gullies and >corridors> of this dry' yellow clay region, in which on several occasions 
we got entangled, are probably parts of the former course of the river, either arms 
into which it splat or the different beds between which the river flitted to and fro. 
Under these circumstances the forest did not reach full maturity before it was de^ 
sorted by the river. Hut it is much more likely, that this old dried forest has suf¬ 
fered through the effects of the atmospheric forces, and the abrasive and planing 
action ol the wind, in consequence of which die trees are now smaller than they 
were when alive. It is die upright trees which are especially exposed to the abrasive 
action of the wind-driven drift-sand, and this is perhaps the sole cause of tbdr being 
thinner than the trees that lie On the ground. Indeed, it is altogether an astonishing 
thing, that they are able to maintain their upright position at all. Seeing that they 
must be at least hfteen hundred years old, one would expect that the counties 
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storms of drift-sand which have swept over them would have tiled right through 
them, or some time or other have broken them to pieces. Their power of resist¬ 
ance is thus evidently very great; but they are strongly impregnated with sand* 
which possibly helps to retard the effects of corrosion, and so they still continue to 
stand upright on their roots, which have hardened in the dry clay soil* This dry 
kotiik burns with extraordinary ease, but sinks when put into water. 

Sometimes we crossed over stretches of soft powdery soil, the surface of which 
was littered with fine gravel; in appearance this soil looks like the gravelly scree 
or the saj (though this last is hard), though the gravel does not contribute to make 
the ground firm. In such places as tills jardangs. or clay ridges* are entirely absent; 
but there are a few scattered mounds of dead tamarisks; and the dunes on the 
south are not very far away. 



Ftg. 47. THE DEPRESSION UETWEES THE TWO TERRACES AND THE KURUK-PAfcJA, 


There was an abundance of dead forest on the banks of the next bend of the 
river, many of the trees being of a considerable height. The bottom of the channel 
was strewn With coarse sand and gravel Then came another tract of jardangs, a 
formation that is extremely difficult for camels. It was very’ seldom that we were 
aide to proceed far in one and the same gully ; generally' it was up and down, up 
and down* first up over one day terrace and then down into the next gully, and 
su on unceasingly. Some of the broken ridges stood up lik< tables and platforms, 
their edges haring been eaten away by the wind and their feet cumbered with blocks 
of clay that toppled down when the terrace wall became too far undermined. Al¬ 
ready we made the observation, that die gullies with which the ground is furrowed 
nut predominantly in the direction of the prevailing wind* 

When the surface became all too difficult we preferred to travel along the 
edge; of the saj terrace, and this led us to the south-east. It also afforded as a 
first-rate view of the country' to the south. Every now and again we caught a 
glimpse of the windings of the river-bed through the labyrinth of the jardangs, and 
above the latter rose the grey trunks of the dead trees and the equally grey tamarisk- 
mounds. The surface of the saj Is hard, and thinly sprinkled with gravel. Other¬ 
wise it is composed of the same fine-grained yellow clay its that of the level desert 
Below; this we were easily able to see in the steep sides of the ravines. In the same 
places we were also able, to ascertain the dip of the loess-Hke clay stratum, namely 
1 7 0 towards S, 70° W. The stratification or the clay desert is just as evident, although 
Its inclination is a trifle towards the south-west. Except for a very occasional tamarisk, the 
saj is almost barren. At the back of the nearest foot-hills we could perceive a dark and 
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not very distinct ridge, known as Tsdmrtsdiak* or the Mountain of the Wearied Ones, a 
umuc (krutid from the fact that a dttachttiejii of Chinese troops went astray 
here and nearly perished of thirst* It was in this locality that we first perceived 
the track of the wild camel. 

I he portion of the saj on which wc were marching forms an independent 
terrace, being separated from the edge ul the detritus slope by a depression + fenced 
in on the south-east by a very distinctly marked, almost Vertical, escarpment. The 
terrace on which we were proceeding, although sharply defined on each side, slopes 
away gradually towards the north-east and south-west, while its own direction is 
south-east. It also forms an evident boundary-line for the vegetation* Tu the north¬ 
east of it die country is absolutely barren, whereas to the south-west there is an 
abundance of kbtak, proving that the plant-life here was formerly luxuriant. One 
feature oi the landscape catches the eye at once, namely the depression I have just 
mentioned between the two clay terraces. Its bottom is sterile, and for as long as 
we followed It, it ran pretty straight towards the south-east. It is very' difficult to 
arrive at any other conclusion than that this must be a former bed of the Kuruk- 
darja. for in appearance it bears a striking resemblance to an eroded channel, ex¬ 
cept for the fact of its running In such a straight line- The suggestion that its 
origin can in any way be due to wind-erosion is entirely out of the question, for 
the prevailing wind cuts h at right angles. 

Going down from the day terrace, we encamped on the left side of the bed 
oi the Kuruk-darja* Worn that point the nearest spring was that of Jigde^bulak 
lying behind the Tsdtartsdiak to the north* On the way thither fcamisch occurs 
m one place, not iar from the say, but there is no water. Hence at our Camp 
No* V LI there was an absence of everything except kotak. 

As during the course of the day’s man* we frequently found the bed of the 
Kuruk-darja indistinct, or rather interrupted at intervals, my Lop-men. who are 
shrewd and skilful in the interpretation of both new and old hydrographical relations, 
were of opinion that the river had here flowed through a scries of small lakes in 
the same way as certain parts of the Tarim do below Jangi-kol. This is not un¬ 
likely; but ,t ,s also likely that certain portions of the channel have become more 
obliterated than others through the filing and planing action of the wind. By wav 
of throw,ng light upon the country to the south, t may state, that on one occasion 
Ahuu kdum rode 3 us camel from the vicinity of our Camp No. VI to the Bos-ilek 
(Kontsche-darja). which he struck at a point about fialf-a-days journey below Rk- 
, , He e^finatetl the distance between the Kuruk-darja and the Bos-flek to 

jc about the saint: as the distance between our camps No* VI and No. VJL or 4 a\) 
to km. I hat is to say. it is only a moderate days journey, considerably shorter 
than the distance between Jing-pen and Turfan-karaul. i. e. assuming -Kosl.i, is 
right, ot which, as I have said above, I am doubtful. The angle between die two 
rivers this part of their courses is not at all great; in fact, they appear to flow 
almost parallel. The real divergence between them begins at the Avullu-kdl The 
country my guide rode over, when be travelled from the one river to the other 
consisted at first ol clay desert with jardangs, then of sand, the dunes of which’ 
without ever attaining any very appreciable height, gradually rose as he approached 
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ihi" bank of the Bos-ilek; and tins is in agreement with my own observaikans made 
on the eastern bank of the Bek in 1S96. 

On the 15 th March there was a fresh wind from the north-east, and the tem¬ 
perature did not rise above 6\s C. We were now compelled for some time to quit 
the Kuruk-darja, in order to water our camels at Jardang-bulak, and accordingly 
we climbed up on to the detritus slope by means of a little ravine. Here the day 
dipped 15' towards M 65 \Y\ r and rested upon the hard rock, a species ot black 
stone resembling diorite, and w ith different inclinations, first at z 6 u towards S. 30' IV.. 
but having a steeper pitch the higher we proceeded up the ravine, namely 45 . jf, 
75 c towards S. 30 W. When vve got up on the open, the lie of the stratum was 26 E-, 
and then 47 towards N- jef E. In the next ravine, where vve weft; again travelling to¬ 
wards tile north-east, the dip was at first 27 S„ then towards N. 30' E. This 
ravine took us up to the fiat summit of a little mountain-spur. On the other side ol it 
we once more descended by a broad shallow valley running towards die north-north¬ 
east, and bordered on the west by low hills of a vivid red colour. Then to the north¬ 
east there opened out a vrn extensive area, a fiat, shallow, cauldron-shaped valley, 
which to all appearance was perfectly level. Except for one poition in the north¬ 
west, K ing just south of the road to jigde-bulak and Toghrak-bulak. the mountain 
spurs are quite small In fact, to the north, strange as it may appear, we scarce 
saw any mountains at alb whilst to die east there was nothing of that nature, ex¬ 
ec pc the flat spur we had just crossed over* 



Fig. 48 . A SKCAh GUTlrV F ETWEES THE JARDAKCS, 


In the cauldron -shaped valley, or comb, just mentioned there is an oasis known 
as Oj-kftbrUk; it possesses however no water, though it does possess kamisch. ta¬ 
marisks, and kfibruk. or kouruk, a kind of tamarisk, kept alive by chance showers 
of rain. Here traces of w ild camel were extraordinarily plentiful. The track leading 
to fardang-bulak still continued to run north-east, crossing the comb diagonally; 
this last is shut in on die north-east by a low' spur of the mountains. On the left 
we had a continuation of the narrow belt of meagre vegetation. The ground was 
schor, saliferous material, often glistening white, hard and granular, crunching under 
the feet — in fact, the same objectionable anti tiring conformation as in eastern 
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Tsajliam. In some places however there were jiatches of level silt left by 
the rain* 

On the farther side of the cauldron-shaped valley we climbed slowly up the next 
ridge, which consisted of a green coarsely crystalline variety of reck, greatly disin¬ 
tegrate 1. On the top we rode for a long way towards the east-north-east across a 
plateau, which undulated so gently that its slope only became evident when I lagged 
a good distance behind, and saw the caravan dipping down out of sight as it oc¬ 
casionally did. Towards the north there were a couple of jardangs: but the moun¬ 
tains were very Sow and a long way off* From the lowlands ol the Kuruk-darja 
we were separated by the low swelling of the foot-hills, The soil* thickly strewn 
w ith fine gravel, was almost completely sterile. The only living specimens of plant- 
life were a few tamarisks in an eroded gully. 



Fig. 49. ON THE SOUTHERN- SLOPE OF THE EASTERN EURUK-TAL.il. 


But upon reaching the hollow in which the Janlang-bulak is situated we found 
a decided change; for this is a real oasis, having springs, thick luxuriant kamisch, 
and tamarisks. Here within a fairly limited area there are four distinct springs; 
(1) the one beside which we encamped, the Atschik-jardang bulak ; (2) half a potaj to 
the north-east the spring of JokarkTjardang^buIakj which is stated to yield water, 
but has no grazing; {3) half a potaj to the south-east ' I on ian k i-jardang-hu lak, which 
possesses good grazing, but as a rule no water; {4) Jaka-jardang-hulak. a little 
farther towards the east-south-cast, which supplies grazing and indifferent water. 
Thus the best of these miniature oases is Atschik-jardang-bulak ; for it possesses an 
abundance of both grazing and fuel, while the water trickles out of several small 
springs in the bottom of the gully which has carved its way through the threshold 
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.solid granite. The water is. it is true, saliferous; the aerometer recorded a specific 
gravity of i. Q[ =* lint bdow the springs there were cakes of ice some decimeters thick, 
which, although fouled on the surface by wild camels and antelopes, nevertheless* 
when cleansed and thawed, afforded excellent water to drink. Thence it was said 
to be two and a half days' journey to Singer, over tolerably level ground* with small 
hills of no great consequence* and a comfortable pass in the neighbourhood ol Singer. 
The district round jardang-bulak is said to lie called by the Mongols Schare-chate- 
sun* or the Yellow Kamisch. 



On iSth March we directed our steps towards the Jaka janlang-buhik, across 
gently undulating ground* with small rounded gravel resting on loose material; but 
the latter (lower) part of the journey the ground grew dusty and powdery. On the lelt 
was, quite dose to our route, a spur about too in, high, in which the dark schist 
crops out in two or three places, otherwise the detritus gravel predominated through¬ 
out. The flank of this spur is seamed by a multitude ol small guHies and ravines all 
opening out towards the south; the jars, or erosion terraces, which border them consist of 
the same clay as heretofore. Amongst die gravel there are not seldom pieces of dark 
violet porphyry. The farther we advanced down the gem!) inclined slope, the more 
numerous grow the step-like shelves and terraces pointing towards the desert ITere 
are also numerous detached day blocks, resembling the ruins of houses and walls. It 
is in vain one looks for a trace of human beings; there is not so much as a foot¬ 
path. We saw however a ravine, or corridors with sides some \o m. deep, and higher 
up bordered* as it seemed, by a dark rock, severely weathered* This ravine, known 
as Kara-aghis, is reported to possess in its upper part a salt spring surrounded by 
grazing. Finally, after passing yet another scries of shelves and terraces, we des- 
cendtxt io the level ground by a second ravine, in which we found the salt-spring 
of Jaka-jardang-huIak. The rivulet which flows from it gives out however just 
below the spring. It must therefore be rain-water that finds its way through the 
ravine, and affords nourishment to a small patch of exceedingly vigorous kamisch 
just beyond the end of the ravine. On the north this field of kamisch is fenced in 
by the fantastic, greyish-yellow walls and blocks of the day terrace. To the south 
tile desert is level, and there is no high sand visible* The ground is ever)'where 
richly impregnated with salt* in some places actual lumps of it lying embedded in 
the ground* 

On the rtjtli March we travelled towards the east-south-east and the south¬ 
east, The kamisch patch of Jaka-jardang-bulak soon came to an end. On our 
left W c had constantly the upper terrace, sharply outlined like a wall or a series of 
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rounded hills, very often pierced by erosion gullies, in the ends of which the light 
yellow clay was always exposed. Below the terrace extends a gently sloping hvh 
of saj, which merges imperceptibly in the level clay desert- At a very short distance 
away the Kuruk-daria betrays its course by its jar terraces, its tamarisk-mounds, 
and the kotak on its banks. After the termination of the- greater part of the gullies 
which issue from the con times of the mountains there is a gravid-ami-silt slope, 
dow'n which the rain-water rivulets, radiating outwards like deltas, are clearly indi¬ 
cated. For a short distance we kept to tire edge o( the opj>er saj. 1 he day was 
distinctly stratitled, the beds being sometimes horizontal, sometimes with a gentle 



Fig. Jt. CAMPING EETWEES THE JAKDAKGS, 

inclination, the dip being in one place E- Descending by a narrow, barren 
transverse gully, we once more came out upon the day desert, which 1 proposed 
to cross south-eastwards until we struck the belt of sand. In this locality there exist 
immense quantities of Limn a $ shells, some amongst the low sand, others amongst 
the loose day. In places they lie so thickly that they could be gathered op 
by thousands; and they accompanied us throughout the rest of die day's march. 
Seeing that they are in this way distributed pretty evenly over a tolerably wide 
area, it is fair to suppose that we were travelling across the bed of a former lab . 
or a chain of lakes ant! marshes, linked together by a river, or else one ur several 
marginal lakes which extended by the side of the old river. Otherwise the mollusc- 
shells would have been arranged in rows. It is like!) too that the wind may to 
some extent have assisted to scatter them over the surface, for they* are light and 
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thin, and if tliey lay in suitable ]JOsltions, it would be able to lift them ami 
transport them along the ground* Still [l would be no '/cry great distance they 
would travel in this way; for they occur precisely in the region where the Kuruk- 
darja flowed, and vast quantities of them still lie on the very spots where they origi¬ 
nally settled. 

Then lor a space we had tamarisk-mounds? with living bushes on them; the 
ground near by being in two or three places moist Here you could certainly soon 
dig down to water, though beyond doubt it would he saliferous. For a short dis¬ 
tance the Ktiruk-daija was here outlined with extraordinary distinctness. Its high, 
steep, sharp-cut erosion-terraces are crowned with tamarisks, tamarisk-mounds ant! 
kdtlik, both standing and fallen. The dead forest clings like a skeleton to 
the lifeless banks, which nevertheless show so distinctly ami so palpably Lhat water 
once flowed between them. In the next bend the banks were 4 to 5 m. high, 
counting from the bottom of the river; die bed was in some places slightly moist, 
in other places thinly strewn with graveL The features of the landscape were pe¬ 
culiar, On the whole die surface appeared to be level. The winding, canon-like 
gully or ravine was no longer visible, and yet I could hear the tinkle of the camels* 
bells quite close at hand, as I rode amongst the kotiik on the bank. It was not 
until 1 stood on its very verge that 1 became aware of the winding trench which 
has cut its way through die day desert- The colouring was a universal yellowish 
grey — the clay soil, die ktHak. and even the sky itself — a lifeless and monoto¬ 
nous region! Often enough it was difficult to make out which way the river went; 
it was as full of windings and sharp bends as the lower Tarim, ami appeared like¬ 
wise to split into a number of arms. Sometimes we climbed up out of one of these 
arms and travelled for a while on the top of the terrace, until after the lapse of 
a few minutes, we would again find ourselves on the edge of a fresh gully, resembling 
the one we had just climbed up out of. though lying at right angles to it. Then 
it sometimes took us a good hours search, and entailed a long detour, before 
we succeeded in getting across the new obstacle, or descending its steep side. 
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CHAPTER IV. 


ACROSS THE JARDANG DESERT TO ALTMISCH-BULAK. 


We now turned our backs upon the Kuruk-darja. ant! continued towards the 
south-east, the going being exceedingly difficult In consequence of the numerous 
gullies, and jardangs^ or ridges* 2 m* high* At intervals came gigantic mounds, 
standing either singly or in groups, and crowned by veritable plumes of kutitk 
or tamarisk* In suitable places the sand was heaped up* but without forming actual 
dunes, though dunes were visible one or two kilometers farther south. Two or three 
times we observed fresh tracks of hares and foxes; both these animals frequent the 
adjacent mountains. In proportion as we advanced away from the Kuruk-tngh, the 
jardang ridges grew lower and lower, until at last they were only about one foot 
high* All the same they made travelling very difficult and tiring, for we had to 
cross them all at right angles, and there were vast numliers of them and they were 
hard. We now picked up our first find, a fragment of a linked clay jar, as well 
as a piece of slate, i 1 ' a dm. long and i dm. broad, which had evidently been used 
as an axe. These were the first ancient traces of human beings we discovered In ¬ 
side the Kuruk-darja* 



Fig, 53, OLD TAMARISKS OS THE HAH* t)F THE KtJJttFK’D A Rf A, 




across the jARBANli desert to altmiscu-bclak. 
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As far as we were now able to see, dead forest was very general, especially 
toghrak tamarisk, and jigde* The poplar trunks, which were well embedded in the 
sand, and so protected by it, were considerably bigger than those which still stood up¬ 
right; the latter were all slender, though in a decided minority as regards 
numbers. During the lapse of ages* in their long struggles against the storms, most 
of these trees have been overthrown* nor will it be long before the last of them 
falls. It may however be taken for granted, that, even after the stream ceased 
to flow down the Kuruk-darja* and it was finally condemned to dry up, its forests 
did not die out all at once, or simultaneously, throughout the whole of Its course; 
but they would die piece by piece. Trees which grew in relative depressions and those 
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whose roots penetrated deeper would naturally survive the longest* Probably some 
groups of toghraks may have presen t'd their vitality to a relatively late period. Quite 
unexpectedly we came this day upon a dump of 14 living poplars of medium size, 
the only ones we met with in all this ocean of desert. They were, it is true, at the 
last gasp, on the very verge of extinction; but there was still a faint trace or sap 
in their interior, for a branch here and there had put forth leaves, or rather leaf- 
buds. The roots of these trees must ol course have reached down to the ground- 
water, but Uieir ability to do so was plainly at an end, and within a short space 
they would be overtaken by the fate of their neighbours. They stood no doubt m 
a slight depression, though we were unable to perceive' that it was such. Thus the 
poplars which remain standing beside the Kumk-daija are clearly trees that were 
long able to derive nutriment from the moisture of the ground, anti died at a rela¬ 
tively late period* 
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In this region too {litre is an abundance of dead kamlsch: and ancient step fie 
covers extensive areas* The former was only one decimeter high, and was so inter- 
fjenetrated with sand, and so dry and brittle, that it crumbled at a touch like rotten 
wood, and refused to bend at all. These fields of karnisch grew on the banks of 
die former river, and beside its marginal takes, just as we find them growing tmlay 
beside the Tarim and its marginal lakes* 


Big- $4„ CN THE KtratriuuAjyi. 

t )n the other side of the belt of kamisch the drift-sand gradually increased m 
quantity, forming crescentic, regularly shaped dunes, 3 m* in height, hm standing 
isolated, with their steep faces turned consistently towards the west-south-west* As 
we advanced, the dunes increased in height, until we readied a point only a little 
way short of the continuous dunes of drift-sand, and as we had thus got to the out¬ 
side of the region watered by the former Knruk-Jarja, we turned and went hack to 
the dry bed of this river. Camp No* X was formed not far from the edge of the 
sandy desm. Although there was kotak amongst its dunes, there was no living 
vegetation, nor were there any tamarisk-mounds. 

At the points where we crossed over the old river-bed during the course of 
the day’s march it presented, apart from a few-variations in detail, the following 
deal section: a distinctly marked water-channel, with kdtak on its banks, and at inter- 
vals detached day-terraces and table-topped heights in die bed Its dimensions were: 

breadth m. and depth 5 to 6 m., and although these measurements varied con¬ 
stantly, It was within narrow limits* 

i-rom Camp No, X we directed Our steps, on the 20th March, towards the 
north-north-east, across a desert furrowed by the wind. Its more exposed parts, the 
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jardangs. were as hard as asphalt, and though the gullies in between them were full 
of soli material* it too rested upon hard clay* It is of course inevitable, that those por¬ 
tions of the desert which are accessible to the wind should be swept clean and be¬ 
come hard, as also that the line drift which drops into the gullies, being relatively 
sheltered from k* should remain where it falls. In a few places we noticed a thin 
layer of brown, rather coarse-grained sand, which likewise rested upon the clay. In 
this direction again kotak was very plentiful, both standing and lying on tfe 
ground Once there were primitive forests here, of the same kind and appearance 
as any of the finest forests standing to-day beside the la rim. In one locality the 
dead, withered, stumpy tamarisks stood so dose together, and were so big. that we 
had to exercise the utmost caution in threading our way through them; this had once 
been an impenetrable tamarisk thicket- A few kilometers east of Camp No. X we 
perceived a solitary toghrak still retaining a spark of vitality; it was evidently in die 
same depression a_s die dump I have spoken of above. But on the whole the desert 
grew more desolate, and the vegetation nearer the verge of extinction* in proportion 
as we advanced towards the east. 



At length we once more reached the Kuruk-darja. striking it at a couple of 
bends* in which its i*d was marked with exceptional distinctness and was unusually 
well preserved. At the point where we touched it, the river-bed was 94 1 * m. broad, 
and its containing hanks 6' 1 m. high. These last were still provided with an abun¬ 
dance of dead forest; on the lower side, next the saj. it kept dose u> the edge of 
the terrace. During the rest or the day we followed this same terrace towards the 
east-north-east, having on our immediate left the Hat slope of the detritus scree, 
backed on the north by a small mountain chain, abundantly grooved, which 
terminated upwards in a level crest or ridge, with no outstanding summits- And, 
with a few insignificant exceptions* die slopes of the Kunik-tagh maintained the same 
aspect during several successive days to the east- They incline towards the desert, 
which is perfectly level, at a slow rate and low angle. Owing to the refraction of 
the atmosphere, tire most distant parts appeared to hover a little above the surface of 
the saj. This is generally narrow* in some places only a few hundred meters broad, 
and its inclination does not at most exceed a few degrees. Its surface is thinly 
strewn with fine dark-coloured gravel, principally flint* with soft material underneath 
it, into which the small stones sank when the camels trod upon them; hence their 
footprints were distinctly visible, bring of a lighter colour. But h apparently needs 
only a little wind, time day's good blow* or two* for these same stones to become 
exposed again; of this we had evidence in the footprints of the wild camels. The 
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ole! tracks were just as dark as the ground itself, and the little depressions were 
tilled with gravel, lying loose in them, whereas the fresh tracks were lighter, owing 
to the disappearance of the stones into the soft material underneath, and it is only 
when this last is blown away that they come to light again. 



Fig. 56. effects or kith action. 


The lower saj is furrowed by innumerable watercourses of all sizes, with hard 
clay bottoms. At one spot, where the Kuruk-darja hugs the base of the lower 
saj, we observed the termination of a pretty big gully coming out of the Kuruk- 
tagh. To the north of this, behind the nearest shoulder of the mountains, there is 
said to be a spring called Muchlaj-bulaghi. or Muchlaj’s Spring, after the Mongol 
who, some forty years ago, is reputed to have discovered it. West of the same lies 
the spring of Kak-su, and the low-lying mountainous parts around this are known 
as Kbk-tagh. At the close of the days march die two saj terraces ap|>earcd to 
melt togedier without there being any step-like transidon between diem. Most of 
the fresh-water rivulets which come down towards the Kuruk-darja, and no doubt 
once discharged into it, now turn aside towards die east; that is they are deflected to¬ 
wards the south-east. 'Hie Kuruk-darja was frequently visible from the saj, owing 
to its distinctly marked terraces showing at the bends, as well as owing to its dead 
forest. But in certain places its bed disappeared; no doubt this was where it for¬ 
merly traversed shallow lakes. 



F»g* 57- ON THE NORTHERN BANK OF T1IE KUHUK-DARJA. 
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At Camp No. XI there were a number of living tamarisks in the bed of the 
Kuruk-darja, tills being there exceptionally wide as well as moist. The following 
springs were named to me as being situated in the mountains to the north — Noghusun- 
tu, or the Duck Spring; Tcschik-bulak, or the Hollow Spring, the water collecting in 
a hollow or hole underneath a tamarisk thicket; Olun-temen-tu, or the Spring of 
Many Camels, showing that wild camels are numerous there; and Buru-tu, or the 
He-CamePs Spring. Thus all. with the exception of Teschik-bulak, bear Mongol 
names. They lie in fact along the boundary-line between the two languages; and 
in the geographical nomenclature also Turkish names are gradually replaced by 
Mongolian. 

Upon starting on 21st March we followed, eastwards, a much-trodden camel- 
track; but it was manifestly made by a single troop, for it is contrary' to the wild 
camel’s nature to keep to beaten and well-recognised paths in the desert. The lower 
saj was now at the same level as the desert, and consequently' exhibited no well- 
marked edge. On the other hand the upper saj on our left still continued to be 
quite distinct. The ground consisted sometimes of soft material strewn with gravel, 
sometimes of ka/t\ or level expanses of silt deposited by standing rain-water. 'I he 
latter had cracked into polygonal concave cakes, rather thin and brittle, and had 
mould or sand underneath them. The upper and bigger terrace step now receded 
towards the north, and soon disappeared from sight, its place being taken by a smaller 
shelf, only two or three meters high, which approached quite close to us on the left. 
But after a while this also came to an end, and was succeeded by' a gently undu¬ 
lating surface, which extended all the way to the foot ol the nearest mountains. 
'Ihese however, although possessing a distinctly outlined, somewhat jagged crest, 
were in point of altitude more like a chain of hills. The soil was now absolutely 
sterile, the scenery' terribly dead and desolate. We did not see a single living creature 
all day, although the tracks of the wild camels became more numerous as we advanced 
towards the east. Southwards stretched the clay desert as far as we could see, etched, 
as it were, with innumerable gullies running in the direction of the wind; but there 
were no dunes. Kotak was rare, and we very seldom saw a tree-trunk standing; 
tamarisk-mounds were equally rare, and they were without kotak. The well-marked 
trench known as the Kuruk-daija, which we had hitherto faithfully followed, now 
came definitively to an end. East of Camp No. XI there was not a trace of any 
old river-bed; nor was there any marginal forest to indicate a former river-course. 
The only break in the surface of the clay desert was caused by the smaller gullies. 
The Kuruk-darja came to an end, as I have just said, at Camp No. XI; as so often 
happens in the case of a river that discharges into a lake, it expanded and spread 
out at its termination. South and east of us stretched the bottom of a former lake, 
to wit Lop-nor, the old Lop-nor of the Chinese, into which the Tarim formerly dis¬ 
charged. Later on, when we came to cross the Desert of Lop from Altmisch-bulak, 
we failed to discover any* continuation of the Kuruk-darja; so that I may’ with reason 
claim that I followed the whole of its course from Jing-pen to its ancient mouth, 
with the exception of a short stretch south of Oj-kobriik and Atschik-jardang-bulak. 
The point to the south of Altmisch-bulak from which Kosloff thought he could see 
the Kuruk-daija (Kum-daija) lies east of the point where the river-bed actually 
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comes to att end. What lie did see was therefore a portion "f the lake-basin. W'liat 
Inf him to interpret this desert as just the place for a darja was no ilotiht the in¬ 
formation which he receives! from Abdu Rehim. 

!o travel from the region in which we then were- first up to Altmisch-bulak 
i a « a,n acrf) ss the desert would mean a serious loss of time', for it was 

a ioiijr way round; 1 hoped therefore that I should be able to proceed from tilts 
vicinity ol this dried up lake-region direct to the Kara-koschnn. But before we could 
venture to do that, it was im[icrative to augment our watcr-supplv by dfeghut a well. 
Wtth the view ol finding a likely place for this object, we directed our steps soul!,- 
e-ast across the jardangs. Before we got very far from the edge of die >ai we came 
upon a dozen hard-baked earthenware cups and dishes, which my Mussulmans pro¬ 
nounced to be of Cbmcse manufacture. Two or three of these vessels were- of very 
considerable size. On the border of one dish there was a simple ornament, con¬ 
sisting ol an engraved wavy line. A small cup, one-half of which was unbroken, had 
the form shown in the annexed cut (fig. 5 S). At length we came also upon an edging 
° copper, will, a lionzontal flange, which in all probability had belonged to a hire- 
coo ng-pot or sauce pan, like those tire Mongols boil their tea in. These discover 

doub^m-T ,'" terest ' ( ‘ Jr ' hc >' P™* *« tW* was once inhabited, and no 

r .rn cTl L of a homestead or sniail village „ n the north shore of the 

itn, am e '„t! ‘r “ “* r ’ *** uf !*«'««>• «* have strayed 

™.| C - W T C ‘“ L ‘- “ LS ”° l Kkel l th3t they were flung away' bv 

. '■ lire journeying from Jmg-pcn to Lou-lan on the northern shore oFLop-nor. ft 

;r;r* *? SUpi T tbat thtn: were homesteads and stations along this 

Z tJ fT r . °u I dBUnCC ' ***«- ilut fepite all our eager search from 

W 3 f 1 c Kl r' Jardang5 and ^risk-mounds, we failed to detect the smal- 

lure u U T 7 * tlmi,er that h " d "*** by human hands. If ever 
there were such here, they have been destroyed by the tempests 
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,1 . . |" ” r t f J,ac,:s wc perceived tamarisks with a spark of life still left in 

Kh'ak 11 W f S | LaS} ' IO 'h' 1 ’ was ,lot the region in which to dig a well 
kotah occurred here and there, and was only at all thick in a single spot where 

I lormed a continuous belt; several coarse tree-trunks lay prostrate on th„ ', r0ll J 

a hidit' jlUS “ Ve . been ol an ''iimense age, for they were as brittle as glassandof 
d,h^ h “ 7 ? ? r - ° nC ’' howeTCr Aey must have formed quite a <W foref 
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shrivelled tamarisk or two. It Ls therefore not rash to suppose, that at these poplars 
we quitted the lake-side, and that the sterile ground belonged to the bottom of the 
former lake. Here again the surface was plentifully littered with Limnaa shells, 
some whole, others fragmentary, generally lying loose upon the soil, though some¬ 
times they were fixed fast in the clay faces of the jardangs, whence they are chisel¬ 
led out by the wind. I he ground consisted here of the same fine yellow clay as 
before. Its several layers, of varying degrees of hardness, were extraordinarily 
distinct, and had in general a dip of 2 3 to 3 0 to the S\V. and W. Sometimes how¬ 
ever they dipped as much as 20° towards even* point of the compass. In other 
words, the}' bulged upwards, the bulging having taken place whilst the clay was still 
wet, so that there was no break in it. The mollusc-shells embedded in it prove 
that it was originally deposited in the basin of a fresh-water lake. The slight fall 
may be more apparent, the sediment having been deposited more abundandy in some 
parts than in odiers, for instance around the embouchure of the river. Each suc¬ 
cessive high-water period has added a fresh layer of silt; each successive storm has 
added a thin layer of sand. 



Fig. 60. IN A GULLY BETWEEN TWO JARDANGS. 


With amazing regularity and without the slightest interruption, this dr}* clay 
soil is furrowed throughout by pretty deep gullies, which separate the jardangs one 
from another. The only variety they present arises out of the consistency’ of the 
surface, that is to say, out of the vary ing resistance which it has offered to the cor¬ 
rosive, abrading force of the wind. Over a considerable area the jardangs lay as 
depicted in the accompanying schematic sketch (fig. 60). Each ridge was broken oft' pretty 
abruptly on the north-east, but had a gende slope towards the south-west. But an 
even commoner conformation is that shown in fig. 6t, which represents a vertical 
section from north-west to south-east across a number of jardangs. These ridges 
are often hundreds of meters long, and run uniformly from north-east to south-west, 
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and art everywhere pretty much the sanu_- relative height above the gullies on each 
side of them, namely from a to 3 meters. To cross a country tike this at right 
angles to the ridges is indeed possible to a man — on toot; but for carnets it is 
both tiring to the animals anti trying to the patience of those who travel with them- 
The only way to advance is to zigzag backwards and forwards through the gaps in 
the jar Jang s. After proceeding in this way for some distance, and finding that the 
character of the county did not alter. and having convinced ourselves that it would 
be Idle to attempt to dig a well, for there was not the smallest sign of a living 
tamarisk to be seen, we at length turned back towards the north-east. That of 
course greatly eased our march: we were able to keep to one single gully, and 
travelled as it were in a passage-way* our view being greatly impeded by the high 
jardang walls on both sides of us, so that we were obliged to scramble up them time 
after time to obtain some idea of what the adjacent country was like. Lower down 
we shall make a more general acquaintance with the Desert of Lop. and 1 w ill then 
compare these jardangs with the other phenomena in the relief of the desert. For 
the present, 1 will merely observe, that they are the result of the activity of the pre¬ 
vailing wind. Many instances occur of its having scooped out In the side of a jar Jang 
a cup-shaped but elongated hollow, beautifully rounded, forming a sort of grotto 
with an overhanging comice. In the end the cornice, which is plainly composed of 
harder and more compact clay than the material which lias been scooped out from 
underneath It, breaks off, so that it is no uncommon sight to see blocks, lumps, and 
fragments of hard day littering the bottom of a gully. 



At die spot where we turned north-cast, with tin; intention of going after all 
to Altimisch-bulak. there was scarce any kotak whatever to be seen, except very 
occasionally a dead tamarisk. Even tamarisk-mounds were very rare, as indeed 
might be expected in the basin of a former lake. Dunes were equally absent. 
We failed to discover even the rudiments of one; although at the same time quite 
low ribs of sand, or a thin layer of the same, had accumulated in a few places 
suitably e.\|>osed to the wind. Dill they were too small to be called even ru¬ 
dimentary dunes. The northern part of the Lop-nur is therefore free from sand. 
In other words, there is no accumulation of drift-sand in the region immediately be¬ 
low the detritus slope of the Kuruk-tagh, the region through which the Kuruk-darja 
formerly IIowed, and in which It formed the lake of Lop-nor, Had the water dis¬ 
appeared from this region at no very distant epoch of time, there would Ik reason 
to suppose that it was the water itself, and the rich and abundant vegetation — 
loghrak forest, tamarisk steppe, and kamisch-fields — which usually accompany the 
water, that had prevented the sand from forming dunes, but in point of actual fact, 
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it is so long since the water disappeared, and the desert has so long feigned 
supreme, that in respect of time there exists no reason why drift-sand should not 
have accumulated, at all events into small dunes, No, the reason why dunes are 
wanting is* as l have hinted, something different, namely the prevailing wind, its 
force, and regularity of direction, as well as the peculiar relief which it has itself 
given rise to. The drift-sand, which has its origin in the greatly disintegrated ruins 
of the adjacent Kumk-tagh, is swept south-westwards by the tempests of unexampled 
violence which blow here, and which, after diev leave the detritus slope, career un¬ 
checked across the northern part of the Desert of Lop, In this way die wind be¬ 
comes a powerful agent of erosion in its hands, by means of which it scoops out 
and planes down the innumerable gullies between the jardang ridges. The tops of 
these ridges would correspond to die original level of the day desert, were it not 
that they too are worn down by the wind and its instrument, the sand it drives 
before it- Nevertheless the parts which have Ixren most severely attacked are the 
gullies. Seeing now that, from the very nature of the case, these trenches all Ke 
parallel to the direction in which the wind so constantly blows, it is perfectly ob¬ 
vious that it is a sheer impossibility for the drift-sand to secure a footing and establish 
itself amongst them. Any sand that does by chance remain in them at the tail-end 
of a subsiding storm is instantly swept away by the next tempest that sweeps 
across the desert. Each of these gullies may be compared to a rifle-barrel, through 
which the sand and finer particles of the crumbling jardangs are shot like projectiles, 
the wind acting as the explosive force that drives them forward. The exceedingly 
small and very ran: layer of sand to which l have alluded a page or two back, as 
lying In some of the gullies, may in part have been left by die dying gasps of the 
last storm that swept across the desert, and would probably be blown aw'ay by the 
next storm that followed, It is more hkely however that it lies in tiny angles of 
the gullies or in parts which are relatively screened against the wind. It is |x>ssible 
that, if the clay desert were perfectly horizontal, sand-dunes would have l>een formed 
here in the same way as in the south-west parts of the same desert, where the 
storms occur with die same constant regularity. But as the relief now is, the gullies 
act like river-beds, as conduits for the sand, so that it has not sufficient room 
to build up a dune of the typical crescentic or scurifcrm shape. And yet this too 
can hardly lie credited, for after the country was converted into a barren desert, its 
day surface must, in the immediately succeeding years, have been as level and as 
even as any other region in that part of Asia. If sand-dunes were formed at that 
tintt, they must either have been swept away or they must have mainta ined their 
position, in which case they would naturally have proved a hindrance to the winds 
erosive activity, and the gullies and jardangs would never have come into existence. 
Hence their presence is a proof that die northern part of rite Desert of Lop has 
never been sanded over. I assume therefore three different causes for the absence 
of die dunes in the northern part of this desert. 

( i ), The regularity and inconceivable violence of the north-east wind, com¬ 
bined with the long continuance of each individual storm. It is dear that, even 
If other winds, e. g* the south-west, prevailed, the masses of sand would be shifted 
now in one direction, now in die other, the result being, that it would remain on the 
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vvljolt' tolerably' stationary- as does happen in several .sand)’ deserts, for instance, 
at al] events to a partial extent, in the Desert of Kara-kuoi tit Transcaspia, In the 
Desert of Lop however the wind, at least the wind that Is powerful enough to move 
the sand* ahvays blows from the north-east* livery tempest that arises signifies 
therefore an advance or shitting forward ot the sand in one and the same direction,, 
a Iresh step towards one and the same goal* Once the sand has passed a given 
jjoint* it will never return 0* that same point again, and all the sand which liapjKns 
to be in this part of the desert at a given moment is simply, as it were, a »through 
travelled: it flows on in a steady stream, constantly towards the south-west. 

( 2)* 1 he relief ot the desert. The presence ot the gullies rentiers the origiiii- 

nation of dunes impossible, though this is only true when taken in conjunction with 
the direction of the prevailing wind, which blows parallel to them. Were lids less 
powerful, it would perhaps permit of the formation of minor dunes in the gullies, 
and these might in the course of time grow above the tops of the jardangs. But 
under existing conditions each successive storm sweeps all these gullies pitilessly 
clean of every particle of loose material. 

(3). hor the formation of dunes at a given [joint it is an iiuiLpensablr con¬ 
dition that there should exist some sort of obstacle, and with natural obstacles of 
this kind the Desert of Lop appears to be especially ill provided* On the contrary, 
owing to die disposition of the wind-eroded gullies, it is peculiarly favourable 
for the unhampered movement of the sand in die same direction as the wind. By 
obstacles 1 mean here even such minute irregularities of surface a* a few’ grains of 
sand or a jribbingi of sand only one mm. high, for even such diminutive elevations 
as these have no chance to form in this part of the desert. 

The jardangs we passed on 21st March were, as I have said, not more than 
2 to 3 m, high; this is therefore a measure of the depth to which die wind-erosion 
has scooped out the desert The reason it has not dug down deeper is that it has 
only been at work since the Kuruk-daija and the Lop-nor disappeared from the 
region. But the relative difference in elevation between the bottom of a gully and 
the top or platform of a jardang does not give the index of the full activity of the 
wind* This is no doubt most powerfully expressed in the gullies, through which the 
wind penetrates, so to speak, in a compressed form, thereby having its sculpturing 
force intensified; but it also takes effect upon the summit of the day ridges, filing 
and planing them down. In respect of relative height these surfaces cannot exceed 
a certain maximum, which would appear to be proportional to the breadth and 
other dimensions of the gullies and jardangs* The greater and broader these wind 
ravines, the higher and broader also the jardangs between them* in the following 
pages we shall encounter several varieties of them, varying from a breadtii of one 
foot to 10 m. or more. It would be difficult to discover the laws which determine 
1 l;t dim -rent dimensions of the gullies in different localities, I dare say the varying 
consist, m v of the soil, i. e. the varying percentage of intermingled sand, lias some¬ 
thing to do with it; and the amount of sand that k intermingled with the day does, 
as an actual tact* vary in different quarters* I he clay was deposited in a lake, but 
has been mixed with larger quantities of sand in the northern part of the desert 
than in the southern. And then there are of course gullies in a transitional state. 
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so that a region which is now furrowed by small and narrow grooves may in tin; 
luturi' exhibit broader anti bigger ones — gullies — after several of dm smaller 
sines have, through continued, erosion, become joined together. 

Generally speaking, these gullies lie at an acute angle to the line of the Kuruk- 
darja* But as the river meanders along a serpentine course, those parts of its bed 
which have lain open to the wind have undoubtedly been still further widened by its 
agency. Considering the incessant filing to which it has been subjected by the drift- 
sand, it might be expected that the river-bed would ere this have been totally 
obliterated, l have said that we saw the last portion of it at Camp Ko. XI, and 
consequently 1 have assumed that that was the point of its embouchure into the former 
lake. Still it is quite conceivable that it may Itave continued yet farther towards the 
east, Imt that' its farther eastward extension has been blotted out. As a general rule, 
it may be said that the Kurok-darja grows less distinct as it proceeds towards the east, 
and for two different reasons. Its transformation into desert has advanced from its 
lower part to its upper part. When the water ceased to How, it was of course the 
parts around the river-mouth which were the first to suffer* whilst the higher parts 
ot its course were still reached by the dwindling current, so that there the transfor¬ 
mation desert was delayed. 1 hus the more easterly portions of the river-bed 
have been longer exposed to the levelling operations of the wind. The second cause 
is the decrease in altitude of the Kuruk-tagh from west to east, so that the north¬ 
east and east-north-cast winds have freer play towards the east, anti consequently 
they sweep more unchecked over those parts of the desert than over its western 
parts, which are relatively better protected by the mountains anil the detritus slope 
with its terraced foot. 



Fig. 62. KAKtSen STUBBLE 1M rm: OESERT, 


All the same, the river cannot have proceeded very much farther than the 
point which I regard as its termination beside Camp No. XL This is also proved 
by tht- change in the surface conditions beyond that point, the thinning out of the 
dead forest, and in places its entire cessation, the abundance of mnllusc shells* the pre¬ 
sence of kamisch-fields, With regard to the last-named, their existence would appear 
to militate against my contention, that the wind planes away the clay surface layer 
by layer. But no; the position of the kamisch-fidds constitutes on the contrary one 
oi the most convincing proofs of the deportation of material* For, as may be seen 
from the accompanying illustration (fig. 62), the stubble of the dead kamisch is always 
found on the platforms and elevated parts of the clay. Wherever it has grown, and 
bound the soil together with its roots, or still does so, t ven though Its roots are now 
withered, the wind is unable to carve out gullies, and the soil remains at its original 
level, or shows only an extremely small and imperceptible decrease* On the other 
hand, those parts which are free from reeds have been excavated alt the deeper. 
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anti now farm ilefiressicms entirdirtg the kamisch-fields. We have already seen, that 
the deeper pans of the numerous kamisch-lakes which l have described, such as the 
Kara-koschun and Kana-kbl, are free from reeds; indeed reeds seldom grow in greater 
depths of water than 2 m. The vertical section shown in fig. 63 is such as may 
generally I>e found in these lakes, with kairusch growing upon the sand-banks and 
elevated parts of the lake-bottoms. Imagine a basin of this character to become 
tlrv, ami the wind to have free play across its surface, ft is easy to sec that the 
kamtsch-grown ridges will be protected against Its erosive energy, while the steeper 
pans of tlie basin between will be still larther deepened by it. This is what has 
happened with regard to the karri isch-he Ids in the Lop-nor, as well as in several 
other instances that we shall encounter lower down. These kamkeh-fidds grew cither 
on the shores of the former lake or in the shallower parts of its basin, w hereas the 
adjacent areas, which are free Irom kamisch-stubble, correspond to the deeper parts 
of the lake- 



Here 1 may reasonably observe — although we shall later on have more con¬ 
vincing proofs of it — that the kotak is always found on the tops of the jardangs, 
day ridges, ami elevated parts of the desert, never in the gullies and hollows, unless, 
and exceptionally, it has fallen into them in consequence of its having been under¬ 
mined by the wind, or is, as in the Kuruk-darja [see tig. 55), really drift*wood of 
a very aged character tliat lies half buried in their bottom. Thus here again it is 
the ancient vegetation, and its roots, which have enhanced the power of resistance of 
the clay desert, and prescribed where the jardangs should be left. 1 lad the poplar in 
fig. 64 stood upon perfectly level ground, and there died in consequence of the with¬ 
drawal ot moisture, then the loose, dry lay ers, not Ijound together by vegetation, 
and situated at the side ol it, would be gradually deported by the wind, until at length 
the poplar would be left upon a base of varying height. But then, owing to the con¬ 
stancy with wJlich the wifid blown from one direction, the leeward side of the base 
or pedestal just mentioned affords a certain amount of shelter to the ridge behind it, 
and this, being relatively undlsturinxl by the wind, eventual!)' forms a jardang. Still 
this protection will not extend very far, and finally those parts of the jardang w hich 
are destitute ol roots, will be destroyed. The result is something like the tamarisk- 
mound, except that this last is invariably characterised by its regular, rounded shape. 

We pitched Camp No, XII in an absolutely sterile spot, in the vicinity of a 
depression about 50 m. broad, 2 m, deep, and a couple of hundred meters long, 
lying exactly parallel to the wind’erodud gullies. Had it not been bordered on both 
sides by dead toghrak forest, pretty thick, with the trees both standing anti lying on the 
ground, it might have been taken for an unusual expansion of one of these gullies, 
Jts form betrays however that it is an old river-bed, evidently a short connecting 
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channel between two lake-basins, many' instances of which I have noted amongst the 
lakes of the existing Tarim. 

Want of water comjielled us on March 22nd to make direct for Altmisch- 
bulak. Accordingly we continued towards die north-east between the jardang ridges, 
the going being now in every way' excellent; for we had not so much as a single 
threshold to cross over. After we left the short patch of forest liehind us at the 
truncated piece ol river just mentioned, kdtdk became exceedingly' scarce, in fact it 
was conspicuous by its absence. Only' in one spot did we come across a few living 
jantaky a scrub plant which camels, both tame and wild, are very fond of. In the 
more sheltered places slight traces of glittering white salt now began to make their 
appearance pretty frequendy, and in such places die clay surface was generally some¬ 
what granular. File reason that saline cry stallisations of this kind had hitherto been 
so rare was, no doubt, diat they' had been planed away by the wind, as also that 
the lake, at any’ rate in this part, had contained fresh water, as may' readily' be in¬ 
ferred from the vast quantities ot mollusc-shells which everywhere occur. But when 
the inflow was cut off from it, and it was condemned to dry up, its water would 
of course assume a certain degree of salinity. In fact, the circumstances which then 
supervened were the same as those which exist now in the case of the Kara-koschun, 
in which those parts ol the lake that lie at a distance from the mouth of the inflow- 
ing river, as well as those parts which are reladvely cut off from die main body’ of 
the lake, are frequently so salt that the water is undrinkable. When crossing the 
basin of Lop-nor later we encountered areas in which the water had manifestly been 
strongly impregnated with salt; for one result of the wind-erosion is to bring to the 
surface fresh underlying saliferous layers of the clay’. The causes of these saline 
cry stallisations showing themselves thus preferably in the northern parts of the desert 
may have been the relatively greater humidity’ and the relatively heavier precipitation 
in die neighbourhood of the mountains. 



Fig. 64. FORMATION OF A JARDANG BY A POPLAR. 


I lere again we came across pieces of a very large vessel of burnt clay, as 
hard as stone, with thick sides and small handles, and of a grey ish blue colour. We 
picked them up close to some big toghrak-trunks, the only ones we saw' in this 
direction; no doubt a hut or homestead once stood under their shade. Still there 
were no signs of dunes; nothing more than an occasional very thin layer of sand 
behind some sheltering jardang. On the northern outskirts of the clay desert the 
jardangs now began to appear in two distinct superimposed stages or storeys, though 
of the upper stage, which rises 2 to 3 m. above the level of the lower one, not 
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much is now left beyond a few fragmentary patches in the form of blunted cones 
or platforms. The lower stage, which lies about 2 m. above the bottom of the de¬ 
pressions, occupies naturally a much more extensive area. At length too we could 
just make out in two or three places indications of a third storey, there being in 
one locality a dome-shaped elevation of clay about 12 m. above the bottom of the 
adjacent depressions. All three levels of the clay desert are distinctly developed in 
the fast- But to this subject I shall return at length lower down. 



But upon approaching the mountains, we found that the jardangs became 
fewer. The surface was covered with coarse sand and fine gravel, the products of 
disintegration, and the desert changed imperceptibly into a gently ascending saj, 
dotted over at first with table-topped elevations of clay, though these soon came to 
an end. The first firm hills we reached at the foot of the mountains lay at an angle 
of 30° S., and consisted of clay- The first solid rock we encountered, a species so 
severely disintegrated as to be unrecognisable, lay in the position 40' N. 50° \\ 
anti this situation it maintained for a long distance, the heads of the layers being 
parallel to our line of march, and cropping out south-east through the detritus. These 
heights are however very inconsiderable, being little more titan paltry hills, destitute 
of settled arrangement; in fact, they are virtually rounded knolls and protuberances 
of the surface, the ruins of once mighty mountain-ranges. \ cry often they afford, 
to the south anil south-east, wide views over the boundless desert ocean, die details 
of which were then lost in the haze. After a slow climb of about an hour, we 
readied the top of a broken plateau, plentifully strewn with coarse gravel anil fur¬ 
rowed by a number of dry rain torrents, all running towards the south-south-east. 



A large glen, pointing towards the S. 35 0 E., anil inclosed between walls of 
naked rock, its dip being 12 0 N. 40 W., was reported to be the lower part of the 
glen of Olun-temen-tu, in the upper part of which is the spring of the same name.* 

• Kosloff writes the name incorrectly Oluntimcntu and C.rurn Gnchimajlo puts it even more 
incorrectly as Ulan-tamanta. The word temen is Mongolian for >caincl>; olun = >a large numbcr>, »roany>; 
while tu is said to indicate in this particular region >a small spring>. Thus the spring in question is one 
that is frequently visited by wild camels. According to Kosloff, die name is also applied to the 
mountains around it. 
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After crossing over this deeply trenched ravine, we travelled hour after hour towards 
the north-north-east, across an expanse of detritus, in part undulating, in part level, 
absolutely barren anti waterless, and ribbed by hundreds of tiny ridges or >corruga- 
tions> of solid rock, one or two decimeters high. It was in this dreary stony desert 
that we made Camp No. XHI. having travelled 38 km. towards the N. 26 c E. 

On the 23rd March we continued our journey towards the east-north-east, along 
the southern foot of a small, unimportant chain. Towards the south-east the surface 
sloj*‘d away without a break towards the clay desert, which was here not screened 
by any mountains. North, north-west, and west there were only insignificant ridges, 
and all at a great distance. I had imagined the Kuruk-tagh to be, at the least, a 
distinctly marked, sharply defined mountain-range, and instead of that found that it 
consisted here merely of the last severely disintegrated fragments of such. Somewhat 
farther on we caught glimpses of a rather higher range, though it was of no great 
altitude. The ground was gravelly and barren; it was very seldom we perceived 
any scrub, such as kouruk or tschakcndc. The strata cropjjed out like edgings on a 
level with the surface, with very shallow hollows lying between them, imparting to 
the landscape the aspect of miniature waves. The wind now blew at the rate of 11 m 
in the second, and the atmosphere was thick; it was quite easy to understand why 
the gravel lay loose, without any binding material: all the fine matter is blown away 
by the |>erpctual winds as fast as it is produced. 


lit din, Jemrnty in Central Ana //. 
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CHAPTER V* 


CRUM-GR3CH \ MAJLO*S JOURNEY ACROSS THE MOUNTAINS 

NORTH OF KURUK-TAGH. 


Altmisch-bukk is a small ami Ijeautiful oasis in the midst of this desolate stony 
desert* It resembles a sharply outlined island, and, like Baseh-toghrak, stands on a 
terrace a couple of meters above the circumjacent barren region* It measures 2760 
m. in circuit, and its vegetation, which is especially luxuriant, particularly in the vi¬ 
cinity’ of the springs, eoasists* ^ usual, chiefly of kamisch and tamarisks* forming in 
places thickets so dense as to be impenetrable- 1 he south-west margin of die 
oasis is crossed by a glen which comes from the north-west, and it is in its fb&fcceg 
that the largest as well as the greater number of the springs art: situated* 'i he 
gully at Altmiseh-bdlak is very distinctly marked, especially by the dense thickets 
of kamisch which grow along its edges. Its bottom consists of gravel, and below 



the springs it was, at the time of our visit* in great part filled with pretty large 
and thick cakes of Ice. 1 pitched my tent amongst the sheltering bushes, not far 
from Kosloffs camp, the situation of which Abdu Return pointed out to mu 112 m. 
S* 6 tf E. from my own* Thanks to this point of contact* our routes admit of being 
combined and compared. South of the spring there is a small plateau or shelf of 
rock of a dark green, fine, cry stalline variety* dipping 5& Q S. 30" E. On a minor 
shelf of this we found some pieces of brick* belonging to a furnace in which lead 
had been smelted* though when that was the men from Singer were unable to tell 
me; but they said they had discovered marks of an axe in the tamarisk-trees* and 
die wood of these hail* in their opinion, been employed for heating the furnace* 
and to Judge from the axe-marks* it could not have been so very long since the 
furnace was in use* Home pieces of the slag were still left. For my own part, 1 
believe rather that these indications of human activity go back to a remote period. 





I*K\ WATERCtHRS* VI AUTM[SCJH-SUl.,\K 
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and that dve a-vcrmarks weitt caused by Mongol hunters, l be name of Kofghaschun- 
kcne, or Lead-mines, mentioned above is a dear indication of the existence of 
lead-ores. 

On the same plateau there occur pieces oi a hard variety of rock, farming 
flat lamina- with a round hole in the middle, caused by the attritions] force of 
the wind. 

This oasis is evidently a favourite resort of the wild camel; indeed there were 
large troops there on both occasions when E visited it, on the present occasion, and 
again in the end of February igot. There exists a superabundance of gracing, and 
the water of the spring is not too salt. At the end of February the ice-sheets 
were considerably bigger than they were in the end of March, We saw here both 
antelopes and foxes. The wild-duck rest at times beside these springs in the course 
of their migrations between the Kara-kosdnm and the regions to the north. Ticks* 
fleas, beetles, and spiders were already active in the end of March- 



Fig, 68, WOUNIlKU WII Ci camec at altmisch-bc nit. 


Th.- southernmost outliers of the little mountain-chain that lies to the north 

of Ahmtsch-hulak were visible from the spring to the N. 6o° E., and due east we 

discerned in the far distance a yellow strip — tire clay desert, where the former 
like was situated. The desert appeared to be nearer on the east than on the 
south Hence the old lake would appear to have bent round to die north-east, or 
perhaps there was a bay running in that direction. But with this topographical 
question 1 shall have an opportunity to deal lower down. .... 

Mi- <nijde from Singer computed, that Irotu tins spring to his native village 

was a journey of 6 short dap or 4. long ones. In both cases every night can be spent 

b ite a sp H„g The route goes t-Ai Olun-temen-tu, Teschik-bulak, Buru-tu. Uisch- 
bulak Altschuk-bulak, Ojman-bulak. Nan-tschan (Nan-schan?), and Kara-koschun. 










THE KURUK-TAGK AMD THE KtRlKDAKJA. 

The name of Altmisch-bulak, meaning live Sixty Springs is said to have been 
given to these springs because between Singer anti that oasis there are that mini- 
W of springs. It is more probable, that the name has been bestowed because 
it was supposed there are sixty springs in the oasis itself, > sixty being used as 
the tx[uivalent of a great many, just as the words for > forty* and one thousand 
are in tiie names Kirk-saj. Tsdiihil-sutun (pers.), and Ming-uj. Abdu Rehlm also 
told me of the existence of three other springs without names farther to the 
east, and described to me their positions so accurately that on the following year, 
when I approached from the east, 1 was able, with the help of his directions, to find 
them out. I mention this to show, that the odier information he gave me is no 
doubt equally trustworthy* Altmisch-bulak lies about equidistant from the three 
points — Jardang-bulak. Singer, ami the nearest part of die northern shore of the 
Kara-koschun, 



Fig, 69. WOUNDED WILD CAUEl AT Al.THISCil-lfUI.AlC. 

Whilst marching along the foot of the Kuruk-tagh we ascertained that it as¬ 
sumes more and more an easterly direction. Beginning at Korla, it runs south-east, 
then east-south-east* towards die east from Jardang-bulak, and from Altmisch-bulak 
east-north-east. Hence it cones like a scimitar, and in this respect resembles the Kwett- 
lun and the Himalayas, and several other mountain-ranges of Asia. 1 will describe 
its eastern parts in a subsequent chapter, 

I have already recorded the geographical names connected with the road from 
Jing-pen to Turfan and from Altmisch-bulak to Singer. My informant. Abdu Return, 
told me all the names he knew in the mountain districts around his home, but he 
added that there were many others lying outside the range of his hunting-excursions. 
It is impossible on the strength of this information alone to sketch even a pro- 
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visional map, for his Statements with regard to distance and direction are too un¬ 
certain. no distinction being made for instance between cast t north-east, and south¬ 
east. It may however he worth while to record the names; they prove at any rate 

that there do exist springs in die Dry Mountains (Kuruk-tagh). and that the region 

in question Is not absolutely barren. Here then is the list, which includes some 
names already quoted; — Mir-toktasun, Jarin-bulak, Schaldrang, Katar-julghuiu lltir- 
ghusch, Sindan, Mollamet-bulak; Tschbbtoghraknjng-tcge, a mountain-chain north of 
tiisch-hulak, said to be visible from Singer, although two day s journey away; 
Ghanseehen-toghrak: Seri-tu T a spring about 10 or 12 km. north-east of Bisch-bulak; 



Fig. ja. ANOTHER VIEW EKOM ALTME5CII-HULaK. 


Ggcn-tu, a salt-spring between the last-named and Muchtaj-bulak; Toruk-jangal, 
with salt-water, between liisch-bulak and Kak-sti: Soku-jangal, a spring, slightly 
salt, between Bisch-bulak and Altschuk-bulak; Sollak-aghis, with water almost fresh, 
one and a half day's journey east of Singer; the two springs of Sensulu and Usui 11, 
half a day north-east of Singer; Tallik, with fresh water, three potaj west of Singer: 
Ak-bulak, with perfectly fresh water. Lhrue potaj south-west from the same point; 
Babam-bulak, also with fresh water, three potaj south of Singer; Rajin-otak, a fresh¬ 
water spring, 2' 2 potai south-east of Singer; Oghri-bulak, one potaj north of Kara- 
koschun; Haghena-bulak, with drinkable water one day's march north-east of Singer; 
Kasan-bulak, with fresh water, hall a day’s journey east of the last-named; Kap- 
tschal-bulak. half a day north or Kasan-bulak, has drinkable water; Jan-bulak t salt, 
situated north-east of KaptschaJ-bulakr Kger-davan,* a pass between Usun-bulak 
and Atsduk-bulak; Jati-davan, the district between Atschik-bulak and Tallik-butak, 
so called from seven low transverse ridges which exist there, Kusch-ojbdavan. a 
4 Evidently the saine place as lhat called Kgertschi in the preceeding accounts 
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relatively high pass between Atschik-bulak and Luktschin, evidently situated in the 
mountai n-range which Gnim-Grschtmajlo on his map calls Tschol-tau;* Ba-bulung, 
a salt spring with vegetation, encircled by mountains; Atschi-tagh* a region in which 
wild camels art said to be plentiful; Sikaan bulak (the Eighty Springs), said to be 
3 long days' march south-east of Luktsehin, the track running through nothing but 
desert the whole way; TagirmSn-taschi, a mountainous district, three days south-east 
from Luktschin, where in i&q$ a mineral {rock-crystal h is reported to have been 'disco¬ 
vered which the Chinese employ for making spectacles; Bir-ataj, due west of Siksau- 
bulak, a spring heavily charged with salt, which wild camels are fond of visiting; 
Kobriik. one day south of this spring; Jiilghun-hulak, 3 potaj south-east of the same, 
with water slightly saline; Saj-bnlak, one day south-east of the last-named which 
sometimes has drinkable water; Usun-bulak, one day east of the same, with very 
salt water: Sctemse-bulak, one day west of Saj-bulak, yielding salt water at certain 
times only; Toghrak-bulak, ** with fresh water, a long day journey west of SeLenisc- 
bulak. From Altmisch-bulak it is said to be a short day’s march northwards to 
Kuruk-toghrak; thence one day to the east to Akbulak; thence one day east-north¬ 
east to Otua-nodscha; thence half a day north to Pavane-bulaghi. Ak-bulak is said 
to yield copiously, but the water is saber than that of Altimisch-bulak; there too 
grazing is abundant, and there are plenty of antelopes, Kumk-toghrak only y ields 
water in years in which there is an abundance of rain and snow. The other two 
are salt. As a general rule, the springs may lx: considered to grow saber towards 
the east. 

With regard to the orography, I gathered the following particulars. The 
track from Attmisch to Ak-bulak, a day's journey, crosses by an easy pass the 
mountain-chain which runs north and north-east from the first-named. On the other 
hand the portion of die same range which lies south of Gtun-notlscha is more dif¬ 
ficult; horses can indeed be used, but not tame camels, Kumk-toghrak and Ak- 
hulak are both situated at die foot of identically the same main chain, which is 
however lower than the Kumk-tagh at Budschentit-bulak, anti has no connection with 
the chain at Singer, Both this range and the one north of Altmisch-bulak are 
stated to run east-north-east This last, the southernmost of the middle ranges 
of the Kumk-tagh, is said to be bigger than the parallel chains that lie to the 
north of iL Between the more distinctly marked crests there are said to be several 
parallel ridges of low elevation, all of them easy to cross. The main chain of 
the system is believed to pass near Singer, but it too is stated to be broken 
in several places: for instance, it is possible, I understand, to travel from Ahmisch to 
Singer without crossing over a single pass- North of Ojman-bulak and Bisch-bulak 
there is stated to he the important, but broken, range of Tschfil-toghrak, dearly 
identical with Tschdl-tagh. South of Bisch-bulak there is also another broken range, 
terminating at Otun-nodscha, The country south-east of Luktschin is said to be a 
complete desert. And just as die spring water grows saltcr towards the east, so it 
may also be said, that in that same quarter the springs grow also fewer, as I indeed 

‘ r fhat li, Tschul-tagh or Desert Range. 

" AH the ^prrngtr which the MoSuinums call Toghrak-buLik bear 111 Mongolian the name of 
Tora-buluk. 
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found to bo the case later on in the eastern Kuruk-tagh. As a rule* too, the 
Kurtik-tagh grows increasingly lower in elevation from west to cast* as well as at 
the same time increasingly broader* In fact, the system resembles a broom with 
the shaft pointing towards the west I have already thrown out the suggestion, that 
on the route which crosses over to the ltaghrasch-kol there are north ol Suget-bulak 
only one range and one pass. The mountains of C hara-teken-ula, shown on the maps 
of Russian travellers, are probably identical with the Kuruk-tagh* li that is so, then 
it will be die two names, one Turkish* the other Mongolian, which have given rise 
to the idea that these are two distinct chains. Eastwards, then, this system spreads 
out into a number of ramifications, though the elevations til those in the extreme 
east are excessively small. 

Such is in brief die information l derived from Abdu Rchim, With the view 
of throwing such light as is at present possible upon t lie little known region between 
the mountain ranges of the Tschol-iagh and the Kuruk-tagh. 1 will cite a few extracts 
from the accounts which travellers have given of it who have visited that part of 
the world. The portion which immediately concerns us has only been visited by 
two travellers before me, namely Grum-Grschimijlo and Kosloff Raborovsky cros j 
sed over the Kuruk-tagh at its extreme western end. f arther to the east, between 
Hami anti Sa-tschco-An-si f it has been crossed by several Europeans, This is not 
a history of geographical discovery in Central Asia; hence 1 shall content myself 
with quoting a few of these travellers, f inally 1 will describe my ow n journey along 
a line intermediate between Grum-Grschimajlo's route anti the route connecting Hami 
anti Sh'tscbeo. 

During the journey w hich the brothers Gmm-Grschimajlo undertook in i S89— 
90 one of them. Michail jetunovitsch, made an excursion southwards from Luk- 
tschin which is of especial importance, because it filled up a serious gap in our know ¬ 
ledge of the geography of Central Asia, and is excellently described by him in a 
chapter of his brother's book. Valuable though it is. 1 cannot of course quote it 
here in exiens&j but must limit myself to a brief resume* 

The excursion was begun in the end of October (O* S.). I he first station 
was Dga; whence three routes lead across the Tschbi-tagh — (1) ail eastern one 
over the pass of Tasch-ua {ovo = obo;), to the spring of Paluan-bulak;* (2) 
a western one through the gorge of Urulscha-ause to the spring of lltirghan; 
(3) a middle route, between the other two. leading to the same spring vid the 
glen of lltirghan or litirghutsch-ause. This was the route selected* 

Immediately south of Dga the country is a perfect desert, sand and clay, to¬ 
gether with gravel; salt crystallisations are common; ami the land Is excessively 
arid. Three versts south of Dga the traveller crossed over a large eroded water¬ 
course, coming from the south-east ( I schdl tagb) and proceeding to Assa. The shape 
of its bottom suggested the inference, that cl carries water sometimes, though it 
may be it docs not do so every year* Then die traveller struck into the valley of 
lldrghan, which, running from south to north, is excessively desolate, being filled 
with sand anil gravel. South of Chodscha-julghim the rocks consisted of sandstone, 
argillaceous schist, granite and quartzite; but hard rock is rare as compared with 

4 Atsu called Favancdnikighi, Pavan-bulak, and Palvan-hulak* 
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the products of disintegration. Towards its crest the forms of the chain become 
more and more rounded, and the relative heights much lower. The pass of Tschol- 
tagh is situated at an altitude of 2958 feet (Russian). South of it, and approached 
by quite a short descent, lies a shallow oj»en cauldron-shaped depression, saline and 
barren. It contains the spring of Kattar-scholghun (julghun) or Atschik-su (2667 feet), 
the water of which is strongly impregnated with salt. On the opposite side of it 
the glen of Schaldran opens out, where there exist long rows or colonnades of table¬ 
like elevations of sand and clay, one saschen high and crowned by tamarisks — 
what 1 have called tamarisk-mounds. There is no water there. 

After that the ground becomes hard and lumpy. The mountains are dis¬ 
integrated to such an extent that the traveller had great difficulty in procuring 
specimens of the different rocks for his collection. The surface grows more un¬ 
dulating, and the valley s which run amongst the hills are just as barren ami desolate. 
They all lie east and west, parallel to one another, like waves of pretty much the 
same height. Thirty versts from Schaldran he came upon a small patch of green 
vegetation and fuel. Proceeding down the gently sloping depression, he suddenly 
discovered a deep, dry watercourse, issuing from the amphitheatre of mountains 
around, and running first west, then north-west, until it disappeared in the distance. 
Beyond this a shorter glen led to an extensive plateau, or rather a long, broad 
valley stretching towards the south-east. Then he passed a small kamisch oasis, 
with a rivulet of salt water flowing from it. 

'Phe little tamarisk oasis of Iltirghan is situated at an altitude of 3970 feet, 
on level ground, which is both saliferous ami sandy. Its area amounts to 3 4 square 
verst, and it is 8 versts long from east to west. South of it rises a mountain- 
range, which can be seen to extend six versts to the east, anti then becomes masked 
by the undulating ground. In the same direction there appeared a cluster of dunes, 
built up of drift-sand. At its western end the valley is shut in by a mountain-chain 
stretching towards the north-west. Crossing this valley to the south-south-west, the 
traveller came to a low rocky crest, at the foot of which, in an extremely dreary 
district, is the fresh-water rivulet of Jatin-bulak. Between this rocky crest and an¬ 
other chain to the south of it is another valley, 6 versts broad and covered with soft 
detritus. Then came the deeply trenched ravine, 30 saschen broad, of Mil-toksun, 
with springs and an abundance of kamisch and tamarisks. In the same locality the 
drift-sand has been piled up by the north-east wind into a l>elt of dunes, 150 saschen 
broad and 4 versts long; they climb fully 500 feet up the slope of a ridge which 
appears to project in a linguiform shape from the mountain, and Is covered with 
saksaul ami other plants. Thence he descended into a valley or ravine some 5 or 
6 saschen broad, extending north-west and traversed by a brook which loses itself 
in the sand. I lere the kamisch grew very thickly anil abundantly, and the trees in 
a toghrak grove there were as much as 70 to 80 feet high, which may be regarded 
as very unusual. This place is called Torak (i. e. Toghrak)-bulak, and is situated 
at an altitude of 4603 feet. Higher up in the valley the kamisch was 2 saschen (» 4 m.) 
high; which again may be considered unusual for kamisch not growing in a lake. 

From this |>oint the travellers saw in the south the inq>osing chain of Tuge- 
tau. A little above his camp here there were several large sheets of ice, and it 
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was from them that the river issued. It was evident, that after the snow thawed 
considerable quantities of water would make their way down to that place. The 
margins of the brook were well clothed with vegetation. Making an excursion up 
the glen, i x li versts above his camp he struck into a large side-glen, which led 
him up to an undulating, plateau-like highland region, seamed with rain-water chan¬ 
nels. At one place it occurred to him that he might be standing on the terraced 
shore of a former lake situated on the north side of the range. Thirty versts to 
the east there was an expanse of dunes. 

The next camp, in the same valley, was at an attitude of 4954 feet, and had 
an abundance of poplars and vegetation. Tuge-tau is an imposing granite range, 
rising into peaks and domes, some of them being 4000 to 5000 feet in relative 
height. The mountains here are wild and inaccessible. He says: >Tuge-tau is the 
highest and at the same time the most inaccessible of all the chains in the system 
of the Tschol-tagh. Its glens — ravines ami gorges cleft in the solid rock — ap¬ 
pear to be barren. There is said to be a spring at its eastern end, but it is 
difficult of access. North of this mountain massif is an undulating region, perfectly 
sterile, extending towards the east.* Grum-Grschimajlo considers, we see, that Tuge- 
tau belongs to die system of the Tschol-tagh, though I for my part believe that this 
is orographically inadmissible. Judging from his ami KoslofTs descriptions, and my 
own observations, the Tuge-tau would, on the contrary, apjjear to lie the principal 
backbone of the Kumk-tagh system, and it ought most certainly to be distinguished 
from the Tsch 5 l-tagh. 

A spring, which the traveller discovered at an altitude of 4723 feet, was 
named by his guide Urus-ktjik-urdi-bulak (the Spring where the Russian Killed the 
Antelope); but he ascertained subsequently that its real name is Saate. It was 
surrounded by kamisch, and its water, which filled a pool 20 saschen long, was good 
to drink. 

Continuing their journey southwards on 31st October (O. S.), the party crossed 
some yellowish grey hills of disintegrated diabase, and 5 versts from Saate sur¬ 
mounted a low crest, whence they perceived some imposing crags, rising 1000 feet 
above the stony desert, and exhibiting a darker coloration than the desert itself. 
The Hanks were everywhere steep, except towards the east, where a low ridge 
or saddle, with a gentle upward curve, united this part of the system to other 
crags on the east. These last continued in the same direction until they died away 
on the eastern horizon. 

After going 14 versts, he crossed, by a saddle-shaped pass, yet another 
rocky crest, which likewise extended to the east, though westwards it terminated in 
a depression with softly rounded sides. After that the country still continued to l>e 
undulating, the heights and ridges stretching from west to east. 

After going twenty versts farther the party approached an even more imjjortant 
crest, from the summit of which they perceived, farther on, a broad, extended valley, 
backet! on the south by a massive, but not very high, range, though it was 
evidently of considerable breadth. This, which forms the southern edge of the Tschttl- 
tagh system, is probably, according to Gnim-Grscbimajlo, identical with the range 
which on our existing maps is called the Kumk-tagh. He was told, that on the 
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other side of it there an* no mountains, but instead there are the lowlands of top. 
Tills last range appeared to extend 40 versts to the west, and to grow Higher and more 
rocky as it proceeded. On the other hand, the crest from which he viewed it grew 
lower towards the west Eastwards, although the range of vision was more re¬ 
stricted, he was nevertheless able to see for 25 versts* Both the valley and the 
accompanying range bent, first towards the south, then towards the north. 

In the valley between these two ranges lies the spring of Rump-tu at an alti¬ 
tude of 5500 feet. Its oasts has an area of 3 desjatins, and possesses two springs, 
a northern one with salt water, a southern with fresh water. As usual it afforded 
tamarisks, kamisch, etc., the first named being unusually vigorous and wdKkvdopetL 

Leaving tliis. spring on the and November, the traveller proceeded up the 
valley to the east. After a march of 15 versts he came to a spot in which the 
more northerly and nameless range was pierced by a meridional glen, halt a verst 
broad* the eastern wall of which was especially steep and lofty. A torrent, which 
originates cm the northern face of the eastern part of the nameless range, makes 
its wav through this transverse glen t and then proceeds towards the more southerly 
range (Kunik-tagh), Thu glen on the east side of the torrent slopes a little towards 
the" north. Tire nameless range turned out to be double, and of peculiar form, in 
that the southern wing is moderately low, and consists of unctuous days of a blood- 
red colour, whereas the northern wing rises to a relatively great height. The valley 
between these two divisions lies far higher than the latitudinal valley between the 
nameless range and the Kuruk-tagh, In the vicinity are the spring or Teschik- 
bulak and an oasis without a name. There is also a second spring in the same 
locality, but the traveller did not visit it, and consequently did not set: it; it bears 
the name of l.'Ian- tan van ta, which* according to tj. h. Giui rt-G rschimajlo, means the 
Red Dwelling-place, In reality it is the same as Ohin-temen-tu, 

Next he crossed the meridional torrent and travelled along the foot of the 
red range, and climbing over it, reached the valley between the two wings of the 
nameless range. The right-hand division slopes terrace-like towards die valley, 
and is furrowed by a number of water-channels, two feet broad and one fooL deep. 
As he advanced towards the east, the valley continued to rise, whereas the 
pass over the nameless range appeared to grow lower ami lower In proportion as 
they approached it; and in fact he found it to be a deep-cut saddle. From its 
summit (3875 feet) they i>eheld below diem on the other side an extensive oasis 
called Kuruk-taurak. or in Mongolian Cluira-taurum. * or the Dry Place, down to 
which nuts a dry sandy torrent-bed. By travelling up the valley Lhat lies to die south 
of the nameless range one would reach Pahtairbulak, which is considered to he 
situated two days' journey due east, i. l*. i 10 versts from the spot where they then 
were, or 170 versts from Dg&> 

A more easterly route was chosen for the return journey to lltirghan. After 
travelling six versts through a valley with a gravelly bottom, running between low 
heights, the party came to a crest, and over on the other side of it found an extensive 
cauldron-shaped valley. Although the mountains in dial part were not high, they 
were yet highe r on the west than on the east. To the north lay a high crest, 

• But gumkHoghrak mans l he Dry Poj>Lftr, and tavrak and fygAmi ate the *:imc word* 
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terminating in a deep-cut saddle; this was evidently the eastern continuation o! the 
range which lies south of the spring of Urus-kijik- urdi-bulak* The bottom of the 
canidron-shaped valley was hard. There was said to be a spring near its western 
end. die name of which was not known to Grum-Grschmiajb's guide. The range 
with the deep saddle-pass Is situated 17 versts north of K tiruk-taunt k. North of it 
again lies a latitudinal valley, 5 versts across* which was lost to sight towards both 
east and west; but on die north it is bordered by a fresh range, which he like¬ 
wise crossed by a pass deeply notched in die crest. This range is rocky; it 
forms the eastward continuation of die Tuge^tau. Ten versts beyond this chain 
occurs the broad expanse of sand, with large sand-dunes, which they saw on the 
journey out. These dunes are in part bound together by saksaul, and in some places 
are so high that they overtop the low range which stretches north-west on the 
northern edge of the sandy expanse, 

North of the Tuge-tau the country becomes increasingly poorer in vegetation, 
its aspect generally growing increasingly more lifeless. The rocks too arc fewer, their 
place being taken by rounded, disintegrated ridges* After a march of 60 versts, 
in great part through an interminable gorge-like passage-way, from which it was 
not possible to see anything of die adjacent country , they at length reached the 
spring of lltirghan, Grum-Grsdmnailo concludes in the following words: Tims it 
can no longer be said that the extensive region between Turfan and Lop is a terra 
incognita , . * . its aspect Is quite different from what in our imagination wc painted 
it. Instead of being a desert, Ghaschun-Cubi. partly gravel partly sand* it is in 
reality an extensive mountainous region. 

On the basts of his own and PrschevalsktjN itineraries, Gnim-Grschimajlo 
calculated that Tesehik-buJak ought to lie one degree north of the inundation area 
of Lop-nor (Kara-koschdn); and that is approximately right. 

The highest altitude on the line of route followed by the traveller was in the 
l uge-tan. where the relative altitudes are at least +000 feet, the absolute altitudes 
9000 feet He continues: This is certainly the highest point in this mountainous 
region : but it must not be forgotten, that I was only able to explore a very narrow 
zone, anil that not a few indications point to tin existence of considerable altitudes 
farther east* At all events all the latitudinal valleys we crossed on the excursion 
slope down towards the west, and thither too all the dry torrents are directed, though 
it is only sometimes iliac water courses down diem* The range of Tuge-tau acts 
as a water-parting* The crests anil ridges which he south and north of it exhibit* 
like the Tuge-tau itself, a predominant west-north-west strike, and divide the region 
into a series of long narrow valleys, several of diem parallel to one another, which 
descend life terraces in both directions, that is to sav on the one side towards Lop- 
nor and on the other towards the depression of Luktschin, The most typical* as 
also the largest, of these valleys are that of Katar-julghun and die valley which 
intervenes between the Kuruk-tagh and the nameless range* Not infrequently these 
latitudinal valleys are crossed transversely by ridges or spurs, generally elevations 
m masse of the bottom of the valley. In these eases there exist, on the east side 
of die transverse elevations, cauldron-shaped depressions, which some time or other 
have been the bottoms of former lakes, but are now salt-basins, t\ g* the lltir- 
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ghan valley- The hydrography of the Tschbl-tagh country is likewise conditioned by 
these irregularities in the bottoms of the valleys- Most ot the main a reams* which 
flow here intermittently, Jo not descend tile valleys directly* but cross them diagonally* 
and it is only after they have broken through one or more intervening ridges, tliat 
they turn west-* Then, he cites certain instance oi this, including the brook of the 
Teschik-bulak, Gathering 0 fT the northern slopes of the nameless range, it breaks 
through this last in a meridional gkm* crosses the next valley diagonally, and alter 
picking up a torrent which comes down the same valley from the east, forces its way 
through yet another range, the Kuruk-tagh. and finally emerges upon the low¬ 
land of Lop.»* 

Lower down, after noticing the other itineraries which i have to consider, 1 
will endeavour to give an intelligible account of the orography and hydrography 
of this mountain-system. Measured in a straight line, Grum-GrschimajlrA route 
between Qga and Teschik-bulak amounts to 160 versts, and includes the full breadth 
of the entire system, with the exception of its border-range, giving us a capital 
and most trustworthy profile of three large ranges, the TschiSi-tagh, the luge-tan* 
and the Kumk-taglg as well as of a number oi smaller ones- U nfortmiately his 
map is drawn on too small a scale (40 versts to the inch) to atlord a clear idea 
of the orogra pineal formation. For instance, the rain torrents are not shown* and 
there is nothing to indicate in which direction the latitudinal valleys slope Strangely 
enough* the most southerly border-range* which he calk Kuruk-tagh, is depicted in 
heavier fashion than the Tschiil-tagh, and far heavier than die Tiige-tau, which ac¬ 
cording to my dew is the main crest of the Kuruk-tagh, 

Of the geographical names that he cites* several agree with those that I 
ascertained, For instance, he mentions Iltirghanbulak and Uttrghusch- The latter 1 
had in the same form, but tile former was given to me as Olturghan-bulak* or 
the Killing Spring. 4 to the map we find L Iterghan* dearly die same word- Mil- 
toksun ought to be, l was told* Mir Tokcasun, being named after a man. Other 
differences in orthography are of no moment- 


* <,r. E. t irum-Gr&eliimajlo, Qpis&nijt Futachtstiija y Sa/mdnij Kitaj, 1 pp. 381—417. 
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KOSLOFF ON THE WESTERN KURUK-TAGH. 

When speaking of Lhe route between Lop ant! Tnrlan, which is now, although 
to a very Small extent, coming into vogue again, I had occasion to advert to the 
geographical names which Kosloff found along it. Perhaps I may he now permitted 
to adduce certain passages from bis description of thb more westerly part of the 
Kuruk-tagh system, which no other European except himself has yet crossed over. 
He also started from the Ltiktschin depression* *ln about the middle of the Ltiktscliin 
cauldron valley there is a salt-lake, Rojjschante, the surface of which lies 320 feet 
(Russian) helms the level of the sea. On the south rises the desert range of the Tschol- 
tagh* which, apart from a hold attempt of one of die brothers Grum-G]>dniiuijto, 
who penetrated into it in a very desert-1 ike region to the south of the village of 
Dighaj (Dga), lias been crossed by no European except those travelling along the 
great high wav. So that an immense pc union of the wilderness, stretching south¬ 
wards towards Lop-nor and south-eastwards towards Sa-tschco, has hitherto been 
shrouded in mystery* waiting for its explorer,* 

KoslolT began his journey on 30th September [K93 (O. SX »The first two 
days we kept along the Kara^chahr highroad, which, after crossing tine sand) gra¬ 
velly saj that slopes down from the mountains, enters the Tschol-tagh by a trans¬ 
verse glen* As ire advanced to the south, the glen assumed more and more the 
wild and gloomy character of a gorge, into which the sun s rav^i seldom penetrate, 
and where even a faint shout awakens a reverberating echo,* 

iThis gorge was almost entirely destitute of vegetation* and contained very 
little water. 

: At the post-picket of Agha-bulak the gorge emerges from the high crags 
which crown the Hat top of die range* Thence Opens out a broad expanse of country 
rig lit away to the southern horizon, allhough it still maintains the same desert-like 
character* Shortly after passing the picket of Usmedschan (Qtsdi-mejdan — the 
Three Eidds), we quitted die highway 1 and turned south over the gentle southern 
foot-hills of the Tschobtagh, and encamped* The southern slope of the Tschol-tagh 
is very steep and hilly** 

: On tbe following day we travelled at a rapid pace down the southern slope 
of the Tschol-tagh, threading its many low hills, and eventually entered a desert- 
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like valley situated between tile ranges of the Tschol-tagh and the Karaksil lit 
ought to be Kara-kisilj, 1 lie last-named also extends Irom \vi-n-t to east* but tails 
short of the former in altitude, and terminated east ol our route in a deserHike 
plain. In the valley that parts the two ranges just named are the last traces of 
the desiccated lake of Kumuschi, known also locally as Kumuschin-Uise. < )n its 
northern shore, but more especially also on its southern shore, there an sand-hills, 
bearing some of them dead tamarisks* others living tamarisks:- A little segetadon 
was found in the dry lake-bottom; this is in places converted into salt-pans, which 
when seen at a distance resemble lakes. 

The traveller encamped beside the spring of Schorri>ulak t at tin northern foot 
of the lvara-kisil, water being obtained at the depth ol a good sasdien. At its 
eastern end the Kara-kisil terminates abruptly, and is succeeded by a broad fiat 
ridge. After marching round ibis* they descended into the next following valley, 
called Kara-kisil-tuse* This, twenty versts to the south, is blocked 1 ly the dark range ol 
the EgertschHagh, but east and west it stretched farther than they could see* There 
were no tract* whatever of animal or vegetable lift:* aAl length t continues KoslotT, »w e 
reached the pass over the Igertschi-tagh, anti almost without perceiving it attained 
its crest, whence we had a broad plain spread out at our feet on the south* This, 
which was pretty fairly clothed with vegetation, is called Tungushk (Tonpdik); 
there the wild boar is said tu come from time to time* The altitude of the pass is 
about 5,000 feet above sea-level. The crest of the range rises to a considerable 
altitude, and is almost everywhere serrated. The range itself soon comes to an end 
nn the east, but westward it extends a long way.* 

Descending from the range, they, after passing a little ridge, came to Genso- 
cholo* from the spring of w hich then Issued a brook 3 versts long* The vegeta¬ 
tion of this oasis* which lies on the route to Uschak-Ul, consists of kamisch, ta¬ 
marisks, and poplars. The valley of Gensocholo is bordered on ihe south by the 
crest of the KisO-tagh, which in point of character resembles the ranges already 
described* It is high in the north-west, hut towards the south-east become* per¬ 
ceptibly lower. 

From the gentle pass of this range one obtains a magnificent view towards 
the distant south-west. On the other side of the outspread valley the lofty group 
nf the Tscharajlik-taglp or :ls the Mongols call it Sajchen-ula, towers up in the 
form of a high ridge [jeeping over the fiat range of the Kuruk-tagh, To the west 
of it appear the dark summits of the curving range of the Kuruk-tagh itself. » 

A march oi 12 versts almost due south brought the traveller to the district 
of Podschuftsa, in the valley of the same name. In the vicinity was a lead mine, 
then worked by a party' of Tungatis. In the middle of the valley of Podsehunsa 
there is a little mountain group, with springs at its foot, which give nourishment to 
a belt of vegetation 5 versts in length. In the period just before the summer rains 
the little brook from the springs readies down to the marsh nt Tungushk* West 
and east tile valley Is shut in by low crests and detached heights, and on the south 
by the main range of the Kunik-tagh* According to the natives, it is at these springs 
and pasture-grounds at the foot of the mountain-group of Tscharajlik-tagh, that 
the Torgots (Torgod) are wont to spend the winter. The flanks of this mountain- 
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group are so steep that it h impossible for either men or animals to climb 
up them* 

From the district of Podschunsa we directed our steps towards the south-east, 
until we came to the lead-mines of Kant-bukk, situated amongst the spurs of the 
northern slopes of the Kuruk-tagh* The mines are worked by six '1 ungans, who 
discovered them fifteen years ago. 

>For a very long time there has existed a road past these mines leading trom 
Toksun to the country of Lop. As a consequence of the divisions of the Kuruk- 
tagh system, it is convenient to travel through, or rather amongst, these mountains 
without either ascend is lg or dipping down into the depressions, for the track winds 
backwards and forwards amongst them until it strikes the new route which has been 
made: comparative]) recently from Kisil-sitiir, On the following day we continued 
east along the foot of a ridge, which ran parallel to the Kunik-tagh, and so reached 
at length the village of Kisil-simr. This village is situated amongst the hills, at 
an altitude of about 4,9^0 feet above the sea, and 230 versts from Toksun,* 

From this place Kosloff returned to Luktschin, to the north-east* After leaving 
the village, although the surface was broken, they soon entered a valley bordered 
by detached ridges on the north, and having rolling ground in the east. It is at 
the foot of one of these ridges that the spring of Pasa Bcgning-bulaghi is situated* 
This route to Luktschin is of the same character as the route already d<~ 
scribed farther west The desert plateau is in many places crowned by single moun¬ 
tains, ridges* and flattened heights, mostly disposed east and west. But on the pa¬ 
rallel of the Kum usd lire tuse they found in front of them an extensive plain, sparsely 
dotted over with small conical hills. It was here that the route divided, one branch 
going to Turfan, the other to Luktschin, The latter turns away to die north-east, 
Japing along the sand-dunes and extensive saline depressions, until it conies to the 
little salt lake of Usun-bulak* situated at an altitude of 2,500 feet and fed by a 
spring stream carry ing a iair amount of water* 

>In front of us on the north is the range of Tschol-ragh, attaining on this 
route a breadth of 50 versts. Its southern slope is long, and descends a consider¬ 
able distance down. It is thickly studded with hills and detached ridges having for 
the most part an east-west direction. Its northern think* which is turned towards the 
cauldron -shaped valley of Turfan, is incomparably steeper and shorter* The summit 
of the pass of the TschoHagh on this route is 4,200 feet,; 

The track, 100 versts long* from Usun-bulak to Tatiik-bulak in the valley 
of Luktschin traverses a barren desert, and is only passable in autumn and winter. 
On the south side of the Tsdiol-tagh is the valley of Julghun-tuse, 20 versts long and 12 
versts across; it is surrounded by high mountains and slopes towards the north-east* > 
After that* in the middle of November (O* S. h Koslofl crossed the same 
range by a third route, the Turfan road. >Tfae vertical section of the ! schuRagh 
try this route is very like the vertical sections on the Kara-schahr and Luktschin 
routes* l e* its northern flank is steep, and its .southern longer and flatter* The 
elevation of the range decreases gradually towards the east* On the Turfan road 
the culminating point of the pass lies at 4*990 feet. On the flat southern slope of 
die TschoHagh there k a lofty crest disposed almost at right angles to the general 
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direction of Ihe main range. Its peaks exceed in altitude tile highest peaks of the 
T&ehol-tagh that are visible from the road; the |>eak nearest to us was called by 
the natives KkiHghiHagh. Throughout the whole of the way the mountains are 
perfectly lifeless: and the only satisfactory camping-ground the wayfarer finds Is at 
the little spring of Atsdlik-bulak, with a brook of not more than 2 to 3 versts in 
length and situated on the northern Hank of the range, 1 

* Having crossed over the Tschobtagh, we travelled 15 versts in a southerly 
direction until we came to the spring of Arpischme. This is situated in the same 
saline valley of Kumuschirwuse as the springs of Schor-frtiJak on the wt^st and I’sun- 
bulak on the east* Here, owing to the presence of the fresh water, vegetation 
thrives capitally. This inviting little spot may be regarded as the second best station 
after KisS-simr, where the traveller may rest with his animals.* 

>Upon leaving Arpischme we crossed over a lower part of the valley, where we met 
with salt deposits at intervals, and so reached a sandier tract, which gradually rose. Shortly 
after that the Turfan road ran into the Lukfcschin road,* from that point la 1 proceeded 
along the road already described, until he came to the open valley of KUil-sinir, 

KoslolT was then anxious to explore the country to the south-east, using Kistl- 
rinir as a base. The first day took him down a dry torrent, bordered by moun¬ 
tain ridges of no great height. At a place called Kara-koschim the valley was en¬ 
livened by an abundance of vegetation and several freshwater springs. 

On the following day we crossed over the Kurtik-tagh by a transverse glen 
with a little brook flowing south*, and forming cascades in a few places. In the 
summer it is no doubt incomparably bigger; its banks were buried in vegetation. 

: t pon emerging from this transverse glen we found ourselves on an extensive 
valley, inclining gently towards the south. On its southern side the Kumk-tagh ap¬ 
peared to be considerably higher than on the northern. To the east we perceived 
the summit of the Jiimulak-fcagh, On the south the valley In question is shut in by 
low’ detached crests and heights, and it is towards them that the dry torrent runs 
which forces its way through the Kuruk-ragh, Its water, which flows underground, 
come, to light again at a spring some 10 versts from the foot of the rang* in the 
district of Nan-schan, Beside this we encamped. 

. Thence we travelled south-east across a barren plain, situated 3,000 to 4,000 
feet above the lev el of the sea and traversed in places by low detached ridges, stretching 
east and west. In the more inclosed places there arr traces of ail an dent road which 
crossed this plain from Kisibsinir to Sa-tseheo, w ith cairns of stones (060?) at the sides,** 
On the fourth day of the excursion the traveller reached the district of Buru-tu 
and that which immediately follows it, namely’ (ilun-temen-tu, where his route coincided 
with M E. Grum-GfschimajKx. 

Shortly after that he struck the dry' bed of the Kunik-tlarja. which two days' 
journey to the west joins the old bed of the Kontsche-darja (l e. the Kuruk-darja). 
On the way thither lie encamped at Altmisch-bubk. ** 

t he k evident 13 (he road which rati through LA Lilian, the rtitns of which arc dcscrilictl in 
itnothcr chapter of (his work. 

i ri>m (his wc sec that the rivcr-lictl at AUmtsrh'hulak, mentioned above. in which the springs 
gush out, comes from a pretty considerable distance. 
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Kosloff describes the 1 general characteristic of the Kuruk-tagh En the following 
words. > Before leaving the oasis of the Sixty Springs l will add a few words about 
the range of the Kuruk-tagh* the eastern prolongation of which Ls visible from that 
spot to a considerable distance, as well as something about the plain which h orders 
it on the south. This range Ls particularly flat, and rises to only a very slight 
degree above the plain 4 which borders it on the north* whereas it rises to an in¬ 
comparably greater height above the southern plain, and consequently forms the 
Ilorder-swilling that intervenes between the former plain and the latter* Eastwards 
the Kuruk-tagh grows perceptibly lower, and, apart from the Juniulak-tagh, possesses 
no dominating peaks. Tile plain to the south of the Kuruk-tagh is very desert- 
like, and is studded in places with low, flat elevations* *'■ with a predominantly east- 
west trend. Falling gently towards the south, it is seamed by numerous dry torrents, 
some of which get down all the way to the dry bed of the Kontsche-darja. Ne¬ 
vertheless it b but scantily supplied with water, there being only two wells at which 
it can be obtained, namely, Nan-schan and Asghan-bulak* The water yielded by 
all the other springs and wells is exceedingly salt, and has a most injurious effect 
upon the digestion; and in this respect it grows worse the farther one gets from 
the foot of the range* > 

Then follows the description of the Kum-darja, which I have already given 
(slide p. 4): after that Koslofj continues, »'Thus the principal object of the 
expedition was successfully achieved, anti it only remained, on the way back to 
Kisil-sinir, to observe the ridges and elevations from which the southern plain (the 
tie tr it us slope) descends, and to cross a second time the dry torrents which we 
encountered along the former route** 

He again visited Olun-temeii-tu; and -from there continued to the north-west, 
sometimes approaching, sometimes receding from, my former route. The various 
heights were separated by valleys, more or less broad* These were destitute or life 
and in the case of those lying near to the Kuruk-tagh were covered with a dun >heet of 
snow. Thu lower-lying valleys, more deeply embedded amongst die mountains, were 
Occupied by salt, depressions, the crusts of which, it being winter, were then hard. 
In tiie summer the water which comes down into them off the mountains converts 
them into marshes, and there Ls even marsh) ground in winter at the places where 
the springs gush out-* 

.•The route by which we returned was characterised En general by an absence 
of fresh water, by wretched pasture, and by the stony nature of the ground, die 
stones being sharp-edged, hut also by an abundance of fjud*» 

>Gn the third day we came in sight of the culminating peak of the Kumk- 
tagh* namely the TscharaiHk-tagh, situated west of Kiril-sink* Due south of this, 
at about 20 versts from its Iree outstanding peaks. Ls the Kum-darja, and south 0! 
that again the lifeless desert, extending all the way to Lop-nor,* ** This it is only 
possible to cross in winter, with camels carrying a supply of icc.s 


* More correctly or rtableLnub- 

" By this he means the detritus wtee at the foot of the rouge* 

* ’ * The CJti'vtEng lake of Kii^koschuti- 

Hi Jim, yv*rxty~in Cab'St .4iw. 11, U 
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>From the district of Kuk-su we turned almost north, crossing several succes¬ 
sive flat elevations, which increased in attitude as we approached the Kuruk-tagh. 
Having surmounted the highest of these, we descended into the dry bed of the 
Gansichm-taghrak, where we made our last camp in the desert. This torrent, like 
so 1 11 any others in these mountains, does not travel very far, but terminates m the 
cauldron-shaped saline depression of Nan-schan-schor. This depression, which is 50 
versts in circuit, is inclosed on all sides, and projects westwards like a bay between 
detached flattened heights,* 

With regard to the spring of Ban or Ravan-bulak. Kosloif says, rit lies at the 
southern foot of the Kuruk-tagh and about 15 versts from Kisil-sitltr*. This spring 
must not be confounded with tint well of Falvan-bulak already mentioned: that lies 
a long way to the cast, although Palvan is the same word as Bavan, both meaning 
shunter . 

Finally, 1 may add what Koslofi says about the route from KisMir ov er 
the mountains to jing-pen. In this connection, as indeed in every case where l 
quote hint, I select only those passages which serve to elucidate the oru graphical 
structure of the Kuruk-tagh. 

ln point of fact the extensive desert which stretches between the basin 
of Turfan ant! the basin of Lup-nor, that Is to say the two broad swellings, 
together with an incalculable number of ridges, protuberances, and hills, which 
taken together form the system of the Kuruk-tagh. make up an entity to itself, 
sharply differentiated from the surrounding regions, save that it Ls divided 
into two by a broad valley with saline depressions. Alongside of the northern 
depression there is a plateau, not very broad, with a pretty steep descent 
towards the north, while the southern slojui goes down by a series of step¬ 
like terraces, which characteristically enough are formed along the side of the 
Tarim basin. Both swellings grow lower towards the east, but westwards rise 
into lolty mountain! masses. The whole of this exposed region has been sub¬ 
jected to the excessive destructive agency of the atmospheric forces, which have 
incessantly filet! them, rent them to pieces, and blown them down, and then 
swept away the minutest particles in the form of sand and dost, and deposited 
them In the adjacent basin 011 the south. 1 fence this has been the scene of the 
changes which have taken place in the network of rivers that supplied Lop-nor 
with water.* 

On 16th December (O. S.) Kosloff started again from Kisil-sinir. and jour¬ 
neyed south-south-west. iOn Lite right was a high range, on the left a whole series 
of smaller ones. We proceeded up a valley between the mountains, brightened by 
the manifold variety of Live ordinary desert vegetation. At no great distance away 
two mountains and their peaks were distinctly visible, the eastern one called 
Ditidiosen, the western Muchursein. Both overtop the fiat Kuruk-tagh, rising to 
about 5,000 feet above sea-level, though to the unaided eye thdr relative altitude 
is approximately 3,000 feet. At the meridian of Mount Dlndioscn we tvimed off to 
the south and climbed over the fiat crest of the Kuruk-tagh. Farther on die road 
descended steeply towards the desert, which however still continued to preserve its 
mountainous character. Leaving on one side some mountain ridges which we had 
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seen to the west when on the Kum-darja excursion. we reached this old river-bed 
again on the third day from Kiribrinir / 

Upon reaching j lug-pen Kosloff completed his several crossings over the Kuruk- 
tagh, in the course of which he did so much 10 unravel the ©rographical relations 
of the western part of its system. His account is open to various minor objections, 
especial!) on die score of want of clearness in the terminology he employs Lo de- 
scribe morphological relations and the features of the physical geography, l he di¬ 
mensions of the different mountainous regions are not sharply differentiated the one 
from the other. The words tdesert;, a plain*, and plateau are not kept separate, 
anti are often employed without discrimination for one and the same locality. It is 
also difficult to understand in what way The mountainous country between the basins 
of Turf an anil Lop-nor came to have anything to do with the changes which have 
taken place in the network of streams that furnished the Lop-nor w ith water. There 
is no need to take any such rivers Into account at all, for the rivers which fed 
Lop-nor have their origin in a totally different quarter of Central Asia, and flow 
through the basin of the Tarim, The historical lake of Lop-nor has never received 
any influx from the north, except occasionally and for short periods {after heavy 
rains) through the torrents that course down the detritus slope, particularly the one 
which proceeds through Altmisch-bulak* 

On the whole however K Oslo ft > description, especially as regards the struc¬ 
ture of this mountainous region, is in agreement with Gruin-Grschimajlt/s. Kosloff 
also speaks of the two systems. Tschol-tagh and Kuruk-tagh, and in addition of a 
number of minor ranges lying between them and parallel lo them. It is quite dear 
from his description that he regards the range at Kisiksimr as the main range of 
the Kuruk-tagh, an opinion which, although 1 have not seen the range in question, 
l venture to share. Kosloff says that the lofty mountain-mass of the Tscharajlik- 
tagh, which rists from the llattuned summit of the Kuruk-tagh, lies west of Kisil-sinir. 
It is probably the eastward continuation of this range which Gnnn-GrschLmajlo calls 
the Tuge-tau. On the little map diat accompanies Kosloffs Lop-nor the main chain 
of the Kuruk-tagh Is also drawn through Kisil-sinir,. or immediately south of it, as 
well as north of Teschik-bulak, Its south-eastward continuation beyond Altmisch- 
bulak is on the other hand pure imagination, as we shall see later on. On die 
other hand Grum-Grschimajlo makes the main crest of the Kuruk-tagh run a pretty 
considerable distance south of Kisil-sinir, ant! also south of rcschik-bulak* Had lie 
travelled one day farther to the south, he would have come to a very different con¬ 
clusion, That Kosloff is right In his interpretation ol the facts can be seen on Grtim- 
Grschimajlo's own map- The range ot Sinbin, which is entered upon it from 
hearsay to the north of Kisibsinir, is identical with the main range upon which the 
Tscharajlik-tagh Is situated; and die Tuge-tau is identical with Kosloff3 main 
range of the Kuruk-tagh- So that in point of actual fact the observations of the 
two travellers are substantially in agreement. Kostotfs observation, that the northern 

* l\ K. Kosloff, TrvJfj Expedites) hup, Rv$s. Geog+ Gbiihtschtitva fo Titntmln&j AiiJ fSpj 
~ 95 t vol* Hi pp- 47—7j. In the matter of misprints, this volume esUblishes a record. FKc pages 
of corrections for 296 p;i^s Of test ' ls rather over-modi. On one page there are no less limn 
nine m isprints I 
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as well as the southern pari of this mountainous region decreases in altitude towards 
the east, but rises into lofty masses towards the west, is undoubtedly right on the 
whole. On the other hand Gnjm-Grschimajlo's experience* that all the latitudinal 
valleys that he crossed incline towards the west, suggests that there are exceptions 
to this general role. It is probable that the latitudinal valleys are divided by 
several low transverse ridges or »threshold®, so that their streams are directed some¬ 
time towards the west and sometimes towards the east, and occasionally they meet 
in pairs at a common centre, and break through one or other of the ranges, in a 
way similar to what we find in Northern Tibet, although there the relations exist 
on a far greater scale* 

The name Singer has quite puzzled me. My guide, Abdu Re him. used to 
talk incessantly about his native village Singer, and about his old father Ahmed 
Pavan, who bad lived there many years with his four sons* When I found Kosloif 
saying how he several times enjoyed the hospitality of this same Ahmed Fa van at 
— Kisihsinir, it naturally followed that this latter place must be identical with Singer, 
and must possess two names. Singer being the correct form; for KisiHimr is in any 
ease; incorrect- Nevertheless there exist other indications that these two names signify 
two different places. I : or instance, we find them both entered on GrLim-Grschlmajtos 
map; consequently he was told — for he did not visit that part himself — that 
they were die names of two distinct places* Then we have KisiTsangir and, due 
east of it, Sangir-urten. This last name is identical with my Singer, for it is some- 
tunes called also Singer-briang (i. e* the station of Singer), because die Turfan-Lop 
road passes through it* By the 3range of Sinbir* Grum-Grschimajlo means the chain 
of the Kuruk-tagh which lies near Singer, and which ought to he called the Singer 
range. A long way to the east of both Kisil-sangir and Sangir-urten Grum-Grschi- 
majlo puts a third name Singim, inserted from hearsay; this can be none other than 
Singer again. On the map of the frontier regions of Russian Asia, which has been 
prepared by the General Staff of the Russian army, this last name* Singtm, does 
not appear, and we find Kistksmir only; this is perfectly correct, but would be still 
more correct, had the name been written KLsil-singer. According to Kosloff* Kistl- 
simr means Red Vein or Sinew* I was told that the name Singer means Heel, and 
is derived from the fact of a spur of the mountains there resembling a man’s heel- 
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RQBOROVSKU, PRSCHEVALSKIJ AND FUTTERER ON 

THE KURUK-TAGH. 


On Roborovskij s map of the south short! of the Baghrasch-kbl both names 
Kisii-nangir ami Sangir-urttn are entered* the former to the east of the latter, Be¬ 
tween die two runs a route-line, labelled, >route through Sangir-urten to Sa-Uchim a 
To die north of both we read >Kisil-sangir-tagh>* which again muiit in reality be the 
main range of the Kuruk-tagh. 

Roborovskij however both in his text and on his map distinguishes between 
two parallel chains. In November 1900 this traveller made an excursion from Korla 
t<i Uschak-tab round the southern and eastern shores of the Raghraschkbk and between 
the first-named town and the western extremity of the lake, where the Kontsche- 
darja issues from it. crossed the extreme western part of the Kumk-iagh. I will 
here cite his conception of the orographkal relations. 

>At its north-eastern edge the oasis of Korla touches the desert-like slopes* 
strewn with pebbles, which descend steeply from the adjacent Kuruk-tagh. At the 
farthest extremity of the oasis a road branches off to die south-east to the district 
of Kisil-sangir, five days from Korku At that place* which lies in a broad valley 
between the mountain chains of the Kuruk-tagh* 150 Kalmuck families are settled* 
engaged in agriculture-* In the mountain Ahin-tagh, two days to the south-west 
o1 the same place* there are gold and lead mines, Altin-kan, though they are now 
virtually abandoned. > ** 

’vShortly after leaving the oasis, we crossed a little south-easterly spur of the 
Kuruk-tagh and on the other side of It a valley, and then entered a gloomy defile 

* This statement was subsequently corrected by KostofF, who found nobody there except Ahmed 
Pa van anti hia family. There are Kalmucks however not very far away. 

** During my 1896 journey I was given the following information about this place; *Dit Tdle 
des Kurruk-tag, ein 1 'aar Tagereisen' unierhalh Tjmalga. werdtn Tjong-oJtm-tag und Kujtk-Altiu- 
tag (der Grosse und Kleinc Goldberg) gennnni; hier habrai friihcr Dunganen gtarbeitetj inch dctu 
IcUten Dunganenaufstand alwr iilK-nLihiuen die CEunesen sethst die Bearbeilung, venwnden abei mir 
sarttscfie Arbeiter, Die Arbeit wird nur wiihreiid des Sommers getrieben. Sogcnaunte ianj otter Grubcn 
werden einfacb in den Hetten von vertrocknetcn Bachen gegrnben; mis deni aus^egrabenen locteren 
Sdiutt und Sand warden die GoUtkOrner durch tin Sieh mtsgewaschetu* < Pet . Afitt,* Krghfu 

u*, p- 7 1 *) 
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in the mountains, inclosed by (lark walls of crystalline rock, totally destitute of ve¬ 
getation, except along the bottom and in the crevices at the- sides, where a few bushes 
have insinuated themselves** Near the summit of the range granite appears again, 
in places severely disintegrated* 

The ascent of the actual culminating crest is rather steep and stony, but not 
particularly difficult for pack-animals,* 

From the top of the pass I perceived a considerable expanse of mountainous 
country T stretching a long way towards the south-east in three ranges, all built up 
upon a Sat granite base* 1 was very sorry not to be able to see the lake of 
Baghrasch-kbt; it was hidden behind rounded heights belonging to the extreme north¬ 
erly range. This stretches first east, and then north-east, am] Ls called Chaia-teken- 
ula and Kisil-sangir-tagh . * , . There we began the descent, at first on the open 
slope, then by a stony, pretty broad transverse glen which stretches almost due norths 
>The southern slope of the range is covered with a thin layer of disintegra¬ 
tion products, which however increases in thickness as the foot of the mountain 
is approached. On the northern slope we observed bushes (Epherda* KallidiJim* 
ant] others), not only at the bottom and in the side-crevices of the transverse glen, 
but also on the slopes of the mountains.* 

Emerging from the transverse glen, we found ourselves on the verge of an 
open plain, which extends north-eastwards farther than we were aide to see. It is 
the lowlands of the Raghrasdi-kbl ; but the lake itself was not yet visible, though 
we could easily see where it was by a bell of high reeds and a line ol hills along 
the shore parallel to it. and bearing tamarisks- * 

*At Kalmak-uldi lofty sand-dunes approach the Baghrasch-ko! from the south, 
am] dien continue along its southern shore. Beyond them on the south appears the 
northern chain of the Kuruk-tagh, the Chara-teken-ula. gradually increasing in 
height towards the east* 

(There are no settled inhabitants on the southern shore of die lake* It is 
only visited by hunters, and sometimes by Kalmucks who live at the other side of 
the belt of sand, at the foot of the Chara-tekennda, when there is not enough grazing 
for their live-stock in the mountains. The locality in which these people live Is 
Kujdaltk, situated close to the foot of the last-named range, almost 25 versts due 
soutli from die district of Kimur-chani. k is well watered by numerous springs.* 
Fifteen versts east of that locality the dunes were of immense size, and south 
of them Chara-teken-ula was only indistinctly visible. At the south-east corner of 
ihc lake Roborovskij struck a trail loading from a Kalmuck settlement to Uschak- 
tal. In conclusion, he adds the following general information about die range. 

The mountain-range of Chara-teken ula. the eastern part of which is known 
as Kisil-sangir, is not more than 20 versts from the south-east comer of the Baghrasch- 
kbl, anti extends east ami west. Forty versts south-east from the same corner of 
the lake, a long arm of the mountains goes off towards die north-west, and finally 
becomes lost in the steppe; while the main range unites, five days* journey south¬ 
east of the locality of Tofcstm, with the range of Tschot-tagh belonging to the 
Tlen-schan,* * 

“ Trmiij Tiktitko} Kksptditiij iS8i}—Qo, vol. in, pp. 73—92. 
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Frotn this account of Roburovskij it would thus appear that between the 
Baghrasch-kol and the Desert oi Lop there are not, as is generally shown on our 
maps, two parallel ranges merely, but three. Still of this I confess f am not fully 
convinced, Roborovskij says Indeed, that he saw three range? stretching towards the 
south-east: but in taking a general bird's-eye view such as he did it is easy to de¬ 
ceive oneself, and what appeared to be three different ranges may in reality be ra¬ 

mifications oi one and the same mam range, I le states that in travelling between 
Korla and Uaghr&sch-kbl he only crossed over one pass. This does not of course 
prevent the torrents and glens, which run down on both sides from the main range 
in which (she |>ass is situated, Irom breaking through a northern or a southern mage 

lying parallel to the main range. In that case he would have mentioned them 

whilst describing his route, but lie does not do so. 

I also was told, that there is only one pass, that is to sav o?u mountain- 
range, on the route from Suget-bulalc and Kurbantschik to Baghrasch-kol; and the 
simple name Davan (= Pass) given to the pass makes it probable that there is only 
this one pass along that route. In another passage RoI>orovsk<j himself appears to 
entertain the opinion, that there is only one mountain-range, for he says: 3TEie southern 
slope of the range k covered with a thin layer of disintegrated matter.... There 
are bushes on the northern face of the range — words in which he dwells upon the 
great difference that exists between the flank looking down upon Korla and that 
looking down upon the Baghrasch-kbl. And still less trace of three separate ranges 
do we find on the picture which he gives of the orographicai relations on his ac¬ 
companying map; at all events the country traversed by his route -1 ine conveys the 
impression of crossing over one range only, the conventional sign K and the ab¬ 
breviation Hep. (llepeiiaxb = >passj) indicating the place where he crossed the range. 
How little known and how puzzling the orographicai features of this region are is 
illustrated by the large general map which is printed along with Roborovskij s and 
KoslofTs account of their 1S93—95 journey,* Un it the westernmost part of the Kuruk- 
tagh is shown as a single range, which soon divides into tw<> chains Lhai diverge rapidly 
from one another* Of these the more northerly bears little resemblance to Roborovskij's 
Chara-teken-ula, which on his own map he puts at 32 versts south of the northern¬ 
most point of the south shore of the lake, whereas on the large general map it lies 
only 15 versts distant. Roborovskij says tliat the eastern part of the Oiara-teken-ula 
is called the Kjsil-sangir-tagh; but on the general map we find that the eastward 
continuation of the L’hara-tekcn-ula k KoslofFs Igertsdii-tagh.** The real facts 
appear to be that the Igertschi-tagh is a detached and separate parallel range, 
and the Chara-teken-ula and Kurtik-tagh are one and the same range passing 
through Kisil-sangir. When Roborovskij s guide in i%o (PjevtsofTs expedition) 
declared, that the Chara-tekeortda extended as far as Kisil-sangir, he was nearer 
10 the actutal orographical truth than he was during his expedition of three 
years later, 

* Jiuhntnaja Karta * Trudam Fxpt l. Imptr* Rusik.. Gitgr. Obickhch. pod. Natsch, V. J. 
Koborovskago, 

“So too on the map of the Russian General Slat! ot the Territories borileriflg on the em¬ 
pire in CtriLinl Asia — the Hanii sheet. 
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(r tilt; passage which I have quoted above from Roborovskij, he says that 
Kujdaiik is situated 25 versts almost due south from Kinuir-chani on the shore of 
the Baghrasch-koL On his map however he shows it 20 versts S. 30° E, from the 
point indicated, If the statement in the text were true, then the distance, likewise 
in a straight line, between Kujdalik and Gerilghan, the neatest point on the Kontsche- 
darja, would be only 32 versts. Hence both ranges ought to lie within this short 
distance; but this is not Ukdft for the Kuruk-tagh is quite a considerable distance 
from Genlghan* Moreover Kujdalik is expressly stated to be situated at the foot of 
dte Chara-teken-ula range, probably in a glen-mo ulIi. where there is a brook; and 
it may safely be assumed that it is a good way from the mouth of the said glen to 
the crest of the range- 


l recisel) die same results are arrived at when we consider the data which 
exist for the region between the glen-mouth of Suget-bulak and the south-east ex¬ 
tremity of the liaghrasch-koh Here it is possible to demonstrate almost geometrically 
ll^e neces-siiy ot jx>siting the existence of only one main range. From l hi par on 
the Kontsdm-darja to the south-east corner of the Baghrasdi-kdl is a distance of 84 
versts. From Dilpar to the mouth of the glen of Sugei-hulafc it is 30 versts 
km,); and from the south-east corner of the Baghrasch-kol to Cliara-tcken- 
ula it is, according to Roborovslcij, 20 versts- With regard to the remaining 34 
versts we possess no information; hut my guide and a Loplik, who had been to the 
pass, assured me that it was a good day's journey to reach it. If therefore we 
count this as ten versts less than the day’s journey between Dilpar and Suget- 
hulak, or 20 versts, there remains a breadth of only 14 versts for the two ranges, 
I rom Kurbantschik to Da van it is said to be a two days' journey, probably even 
b)' a difficult route on which only a short distance can be made in a day. It may 
atso be taken for granted that the transverse glens on the north side of the Chara- 
teken-ula can only be a little shorter than the transverse glens on the south side 
of the Kuruk-tagh, seeing that tile difference in elevation between the northern plain 
and the southern — Baghrasch-kbl lies at 896 ni. and ihe Kara-koschun at 805 m. — 
is not very great. Consequently the whole breadth of the 14 versts are re¬ 
quired for the northern transverse valley of the Chara-teken-ula alone; or in other 
wortk, the two ranges must he in actual fact one and the same, the Mongol 
name Chara-teken-ula corresponding to the Turkish name Kuruk-tagh, Since 
Roborovskij’s excursion along the south shore of the Baghr&sch-kiJJ, both ranges 
have figured on our maps. On sheet No, 60 of Stideris Hand* Atlas of 189 j 
that is one year earlier than the Issue of Roborovskij’s book, one range, the Kuruk- 
tagh, Ls distinctly marked, but in addition there is a low ridge, Churtuk-tau placed 
clo^ to the southern shore of the BagbrasdukoL But this latter name is manifestly 
a distorted form of Kuruk-tagh. It is probably due to Wilkins, who as a member 
of kuro]>atkin s mission to Jakob Bek (iS 7 6-; 7 ) paid a vkit lo the IWhrasch-kdl 
and then no doubt saw a range lo the south of the Jake and was told its name 
was the Churtuk-tau. Mattisovskij and Nikitin however oil their iKarta Kfraiskoi 
Impenj, of 1889 also show two ranges, a northern, the Churtuk-tan, and a southern 
1 iu uruk-iagh, wluch diverge rapidly from a common starting-point immediately 
east of korla t precisely in the way shown by Roborovskij and as they appear on 
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Pjevtsoffs general map,* on which die i Range Shun forms die immediate eastward 
continuation of dir ChariHekefl-ida* 

After these various perplexing statements, it is quite a relief to turn to Prsche- 
valskij s account of his cver-memorable journey to the I^op country. Briefly* dearly, 
and lucidly he gathers up his own experiences of the Kuruk-tagh in the following 
passage: — 

»Be fore reaching Lake Lop we had to march due south and strike the valley 
of tile Tarim at a point eighty-six versts distant from Korla. For some way the 
country has the appearance of an undulating plain* covered with a pebbly or gra¬ 
velly soil, and totally devoid of vegetation, forming a belt twenty to twenty-five 
versts wide* more or less, running parallel to and at the foot of the Kuruk-tagh, a 
low, waterless, and barren range, forming the last arm of the Turn Schan in the 
direction o| the Lop-nor desert- This range, as we are told, rises on the southern 
shore of Lake Bagarash, and after continuing for nearly two hundred versts to the 
east of Korla merges in the low clay or sand hillocks of the desert--** 

Here Frschevalskij says, quite correctly* that the Kuruk-tagh ought to be 
considered as the eastward continuation of the easternmost wing of the Tien- 
schan a range which on the map of the Russian General Staff bears from west 
to east the following names in succession — Bughur, Kok^teke* Bajdan, Terskej* and 
Chalik-tau, and in the extreme west under the name of Kok-schal borders the valley of 
the Tauschkan-darja. In this long range occurs also the peak of Kan-tengri (6S90 m* 
— Friederichsen). From what Prschcvalskij says about the Kuruk-tagh rising on the 
south shore of the Baghrasdi-kol. it would seem that he regards it as a single range. 

T. Douglas Forsyth, who visited East Turkestan three years before Prsche- 
valskij, says with regard to this same lake — though his information about its 
eastern parts rests upon native evidence only — in his Introductory Remarks to 
I) cl mar Morgans work* ilt (Baghrasch-kbt) is separated from the Lop district to the 
south by the Kurugh Tagh, a wide range of sandy and gravelly ridges, amongst the 
hollows of which the wild horse and wild camel breed. There is a road between 
the lake and this range, seven day’s journey from Korla to Ush Aktal (Uschak-ta!), 
and there is another along its southern side, between it and Lop, seven day’s jour¬ 
ney from Kara Koshun to Trnfan.**** Thus Forsyth too looks upon the Kuruk- 
tagh as a single chain. 

From a glance at Prschevatskij’s original map. or rather the maps which are 
attached to the English and German translations of his book,t it Ls also apparent 
that there is only one mountain-range shown, and that it forms the immediate con¬ 
tinuation of the Tien-schan range already spoken of, the only break in which is 
die gorge of the Konfcsche-darja above Korla, There are* it is true, several spurs 
on the east side of this picturesque gorge, but they are only ramifications of the 
most westerly part of die Kuruk-tagh* and are separated by minor side glens. Thus 
the confusion which has crept into our maps with regard to die orography of the 

* Trudij Tibthkoj Exptdittij. 

* * Frpm Kuljii, atrat\ tht Tieui-Sckan to Lop-nor; tramlnleti Uv E, D dinar Morgan, p. 54. 

ibid., p * 3 , 

f Fdtrm. Krg.in^hft So. 53, 

// fifix, y t wrnr\< m Ctntral Axvt- It- Ij 
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western Kuruk-tagh is traceable to Roborovskij’s mistake as to the real signi¬ 
ficance of the Chara-teken-ula, anti in the light of Prschevalskij’s information this 
must be regarded as a step in the wrong direction. The fact of both ranges ap¬ 
pearing on Grum-Grschimajlo’s map is attributable to the fact that, although his 
journey took place a year before Roborovskij’s, his book did not appear until four 
years after the publication of the accounts of the Tibetan Expedition. 

Returning to the passages quoted from Roborovskij, his statement, that the 
actual ranges rest upon a flat swelling, is in accord with the descriptions of other 
travellers and with my own experience. It is very interesting to learn of the 
existence of an isolated sandy desert, Ak-bel-kum. on the southern shore of the 
lake, and to read the description of its gigantic dunes. South of this desert the 
Chara-teken-ula (i. c. the Kuruk-tagh) was only faintly visible in places by reason 
of the great distance, which is greater than it appears from Roborovskij’s map. On 
the other hand, to judge from Kosloffs and Grum-Grschimajlo’s accounts, Roborov¬ 
skij’s idea, that this range unites with the Tschol-tagh five days south-east from 
loksun, is absolutely incorrect. Both of them lay stress upon the general paral¬ 
lelism which prevails in this mountainous region. 

My own views with regard to the structure of the Kuruk-tagh system are 
embodied in the accompanying little sketch-map. On each side of the big Juldus 
valley, the valley of the Chajdik-gol, there are two imposing main ranges of the Tien- 
schan. lying parallel and close to one another. They widen out however in one 
place sufficiently to allow of the existence of an important cauldron-valley, in the 
midst of which lies the Baghrasch-kol. The northern chain is continued eastwards 
under the name of Tschol-tagh ami the southern under the name of the Kuruk-tagh, 
the divergence between them gradually increasing as they proceed. The former of 
these two ranges marks the northern edge, and the latter the southern edge, of an 
east-west swelling, which, although not very high, is nevertheless distinctly marked 
and definitively bounded. On the north this swelling is bordered by several depres¬ 
sions, e. g. Hami and Luktschin, the latter lying 130 m. beloiv the level of the sea. 
On the south it is bordered by the Desert of Lop and the valley of the Bulundsir- 
gol. On die crown of the swelling between the two Ix»rder-ranges there are a 
number of smaller parallel ranges, crests, ridges, and chains of hills. 

Farther east, where the great highway from Hami to An-si-tsehou and Su- 
tsehou crosses the Gobi, several travellers have traversed the eastward continuation 
of the ranges which we are now discussing, e. g. Sosnovskij and Piasetskij, Mandl, 
Carey, Prschevalsldj, Gnim-Grschimajlo, Roljorovskij, Obrutscheft’, Futterer and Hol- 
dercr, and odters. Roborovskij’s route was farthest to the west, so that my own ex¬ 
cursion, which I shall describe lower down, comes nearest to his route. Prschevalsldj's 
third journey (1879—80) was taken between Hami and Sa-tschou, Carey’s journey 
between 1 lami and An-si-tschou. Futterer’s line coincides in part w ith Grum-Grschi- 
majlo’s and Obrutscheffs. His account of these regions Is the best, but before con¬ 
sidering it, I must first give a few brief extracts from the descriptioas of Prschevalsldj 
and Roborovskij. 

Prschevalskij’s journey was begun on the 1st June (O. S.) 1S79, and conse¬ 
quently fell in the most unfavourable season of the year; in fact, he often travelled 
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at night, so that a good deal of the features of the country escaped his observation, 
and the description of his itinerary is incomplete. Between Hami and An-si there 
exist two nearly parallel roads, both practicable for wheeled vehicles, a proof tliat 
the mountains along this route are of no great importance. 

The first few days the journey led across sand and saline depressions. At 
forty versts from Hami all vegetation came to an end, and in front of the traveller 
lay the perfectly barren Desert of Hami, which occupies the space between Tien- 
schan and Nan-schan. » 0 n the west this desert is connected with the Desert of 
Lop and on the east with the central parts of the great Gobi.> 

5 Along the line of travel we selected, that is straight across it traasversely, 
this desert rises in the middle into a vast swelling ( 1 20 versts in transverse section), 
with an average of about 5000 feet above the level of the sea, and culminating in 
5500 feet (1680 m.) near the well of Ma-lan-tschuan. On its northern and southern 
borders it is fenced in by the two divisions of the Bej-san mountains, which how¬ 
ever are of no great altitude. Between the northern edge of this swelling and the 
Tien-schan stretches a somewhat undulating barren plain, with an upward slope 
north and south. Southwards it slopes down from the foot of the Tien-schan, 
anti having got down to its lowest absolute level (2500—2600 feet) in the oasis of 
Hami anil the sparsely grown vicinity, it begins to rise again towards the mountains 
of Bej-san, near which, beside the spring of Ku-fi, it attains again an elevation 
of 3700 feet. Similarly there extends from the southern edge of the middle swel¬ 
ling of the Desert of Hami, from the southern foot of the Bej-san mountains south¬ 
wards, a perfect plain, with a considerable drop (about 1000 feet) towards the bed 
of the Bulundsir, and from there right away to the foot of the Nan-schan it main¬ 
tains the same absolute altitude of 3700 feet. It is on this last-mentioned plain that 
the city of Sa-tschou is situated.* 

•Such are, broadly speaking, the main features of the to|>ographical relief of 
the Desert of Hami, that is along its minor axis, a distance, reckoning from the 
southern foot of the Tien-schan to the northern foot of the Nan-schan, of little 
more than 300 versts. Our route from Hami to Sa-tschou measured 346 versts, 
and was traversed in 14 days, inclusive of two days of rest.* 

•On the third and fourth days out from Hami the desert presented itself in 
all its wild and terrible reality. In that part it consists of a somewhat undulating 
plain, with occasional elevations of loess in the shaj>c of walls, table-topjxxl mounds, 
and towers* scattered over it; the surface is covered with gravel and pebbles. Of 
vegetation there Is not a trace.* 

At the salt spring of Ku-fi the road divides, one branch going to Sa-tschou, 
the other to An-si. 

>Choosing the Sa-tschou road, we advanced about 20 versts along it. and 
then came quite unexpectedly upon the Bej-san mountains. According to Chinese 
accounts, these mountains extend from Kara-schahr in the west, forming perhaps 
the eastward continuation of the Kuruk-tagh, and unite in the east with the south¬ 
eastern range of the Iien-schan.» 


Compare the jardangs of the Desert of Lop. 
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*With but few exceptions, the Bej-san mountains present the appearance of 
isolated hills or groups of hills, with a slight relative altitude (too to 300 feet, sel¬ 
dom more), scattered without any regard to order over the lofty swelling (circa 
5000 feet above sea-lcvcl) of this part of the Desert of Hami. There are no well- 
defined peaks amongst these mountains, although, as stated above, their general 
direction is from west to east. With the exception of the Ijottoms of the val¬ 
leys and the clefts in their sides, the mountains are perfectly barren. Here wild 
camels are met with. 

>On the south side of these mountains there is a barren plain, 50 versts broad, 
without boundaries on either east or west. On the other side however it is bordered 
by mountains of the same character and altitude as the preceding. These too are 
called Bej-san. and in all probability are a southern branch of the northern group. 
The route traverses these mountains for a distance of 40 versts.* 

According to Prschevalskij, the prevailing winds at this season of high summer 
blow from the east and, though more seldom, from die north-east. Probably the 
same relations obtain in this respect as exist in the country of Lop." 

Thus we find Prschevalskij also dwelling upon the presence of a distinctly 
defined swelling, ribbed with chains of hills, whose relative height Is quite in¬ 
significant as compared with their absolute height; they are however not continuous, 
but are disconnected in the same way as in the region which 1 visited. The route 
which Prschevalskij followed lay to the east of the eastern extremity of the Tschol- 
tagh range. Thus the Bej-san are plainly the continuation of the Kumk-tagh. It 
is also evident from Prschevalskij \s map that, in addition to the main ranges of the 
Bej-san, there are various other unimportant stretches of high ground with an east- 
west direction. In a word, the orographical features are the same as in the other 
known parts of the Kuruk-tagh system. 

Now we come to Roborovskij. During his 1S93 —95 journey he made an 
excursion from Chala-tschi (Chara-nor) of about 110 versts towards die north-west, 
across the Kuruk-tagh system. As his route lay at the most 120 and at the least 
70 versts west of mine, I will, by way of comparison with my own observations 
quote at lengdi from him, especially as his recendy published book is rather inac¬ 
cessible to the majority of geographers. 

>From this place (a saliferous river-bed near Chara-nor), the surface rose 
gently towards the Kuruk-tagh, and after going two versts we reached a low ridge 
of red granite . . . which turned out to be about three versts across. On the other 
side of it was an immense valley, bordered along the foot of the ridge by a belt 
of high hills clothed with vegetation, and beyond these again, and equally parallel 
with diem and with the ridge, stretches a low elevadon, 3 versts broad, and con¬ 
sisting of red course-grained granite, excessively disintegrated. Farther to the north 
is a pretty high, short crest with sharp peaks; this I skirted on the west, travelling 
north-west. To the north-east we saw the extreme southern projecdons of the Kuruk- 
tagh, east of the meridian of the lake. Right across our line of march lay a litde 
granite range, the extreme southern outlier of the Kuruk-tagh. We encamped at 

* Prschevalskij, It Sajsana tichcrtx If ami v Tibet M Veruhffvja Sckoltoj A'tki, pp. 84—91. 
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its southern foot, at an altitude of 5?So feet above the sea. The crest, which was 
terribly cut to pieces, rose some 400 to 500 feet higher, not more, ami presented 
no difficulties whatev er in the way of a crossing. 

Next morning the traveller climbed to the top of the range. > Ahead ot 
us to the north-west we found our path barred by yet another ridge* Selecting 
the very first depression In the crest, I made for it* crossing on the way a gravel- 
strewn steppe, followed by gently sloping fout-hills with rounded forms, and finally 
by an easy ascent reached a comfortable pass. This little range is built up of some 
variety of dark crystalline rock, whereas its southern slopes and the bills below con¬ 
sist of disintegrated grey granite* On the left of the pass the cl ids are piled up 
into solid masses, but on the opposite side the crest is lower and the outlines softer. 
Upon reaching the bottom of the pass, we followed a valley that inclines towards 
the south-east, until we came to another craggy mountain-group, with sharp peaks, 
stretching towards the north-east. Having passed round its eastern end, we found 
ourselves in a valley with a flat granite threshold, and shallow rounded troughs in 
the rock or small basins filled with Water from the melting snow* The spates be¬ 
tween the troughs were occupied by greyish ret! gravel, a product ot the disintegra¬ 
tion of the adjacent rock, a rose-coloured, chloride, porphyry dike graffito, We crossed 
the next following crest, which was not very high and consisted of the same red 
granite and felsite, by an easy pass* The ravines and transverse glens were here 
choked with red sand formed in situ. On the other side of the range, in a tiny 
valley, we came upon an immense number of wild-camel tracks, showing that the 
place must be visited by them in troops.- 

»Qn 10th February we had a mountainous road to travel* For five long hours 
we vainly sought to find our way across the range, which is rather craggy, and 
consequently difficult of access, especially as it does nut run in any definite direction, 
but winds backwards and forwards like a snake, often bonding round so as to be 
parallel with itself* In fiict the range, which consists of varieties of crystalline rock, 
is precipitous and wild, and possesses an extraordinarily jagged crest.i 

»After a difficult climb of 17 versts we reached the summit of the pass, and 
had before us an extensive plain, which showed here red, there yellow , and m other 
places almost black according to the coloration of the different varieties of rock 
that, in the form of sand and grave!, fill the hollows of the grounds 

:A long way to the north, at 60 or 70 versts' distance, there appeared 
yet another range* not very high* stretching north-east and of diminishing altitude 
towards the west* In that direction there extends a boundless level expanse, the 
surface of which slopes apparently’ towards the same point. Tqjyards the east the 
elevation grows perceptibly higher** 

/Hie mountains from the top of which we obtained this extensive view' con¬ 
sist of dioritc and gneiss, Their transverse glens are filled with coarse granite sand. 
The pass had an altitude of 6637 feet above the level of the sea. Once, at some 
very remote period, it was crowned by an oho, and there ran a road over it to the 
south-west and nordi east; traces of this can still be seen going in the latter direc¬ 
tion* At first the descent from the pass was rather stony, but soon grew easier; 
it is about 3 versts down to the bottom.> 
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* After emerging from die glen, we proceeded north across a valley that 
slopes slightly towards the east, and so reached the highest point of* granite ridge, 
which runs towards die south-west, rising at the same time into diffs of considerable 
elevation. I lienee, after yet another glance at the valley behind us, we descended 
and encamped. According to my aneroid, this valley lay at an altitude of 456; 
feet above sea-IeveL> 

As the snow now began to thin out, occurring in small patches in sheltered 
spots, and as his horses were tired, RoborovsJdj thought it prudent tu turn back. 

He gathers up the results of his journey in the following words. This region 
is a swelling, drawn out east and west, and having a breadth of 1 20 to 1 50 versts, 
Down the mil Idle of it runs a long valley. 40 to 70 versts broad, the centre of 
which is nothing more than a stony desert. Its absolute altitude k about 4500 
in t. On the north this valley is bordered by a zone of heights, likewise sterile, and 
know n to the Turkish tribes of the vicinity as the TschGl-tagh, meaning the Descrt- 
likc Mountains. Their average elevation is 6000 feet above the h i d of the sea. 
On the south it is likewise edged by small hills and ridges, the mean altitude of 
which exceeds 6600 feet above sea-level. The name given to these heights by the 
jHa.plt; of Lop k the Kuruk-tagh, meaning the Dry Mountains, that is they possess 
no water.* # 

Ihis summary description again emphasises the existence of the swelling* p a_s 
well as of low ranges rising upon it; and the two systems of the Tschfil-tagh 
and the Kuruk-tagh are sharply separated from one another by the long-drawn 
valley between them. 

U e now come to the last of the journeys which have to be considered in the 
present connection* In 1897 ^ud £$9^ Holderer and Futterer traversed Asia from 
west to east, crossing on their way the mountain system we are discussing. Their 
observations with regard to it are gathered up by Futterer in the following clear 
general account. He begins by pointing out, that there exists a broad swelling be¬ 
tween the detritus slopes and gravelly screes of the Kariik-tagh anti the Nan-sdftiL 
h consists of granites, crystalline schists, and metamorphosed sedimentary' rocks, 
greatly folded, of Archman and even Palaeozoic age. Several places tn the same 
region afford evidences of volcanic activity, and there are various varieties of an¬ 
cient volcanic products. Upon this swelling or pediment, which is identical with the 
P O’Schan (IVsehevalskijs Bcj-san) run four more or less parallel ranges of varying 

altitude. Travelling from north to south, their route took them across the PV- 
schan by — 

*1). Em haupteSehllch aus Granit bestehendes Gebirgc mit ruhiger Kamm- 
link- und mir vorgelagerten, geringeren Hohcn aus stdlgesullten Schiefem und alien 
Eruptivgesteinen. Hochste Gipfei etvva 300 m. iiber dem Fuss- und 2300 m. uber 
dem Meere. 

2), Eme Gtbirgskette mil zackigen, vidgegliederten Gipfeln, die vorwiegend 
aus Schtefern und umgestakelen, alien Sedimenten beslcht. Hiihe uber dem Fusse 
etwa 400 m. und m ehr; die hoheren Teile liegen im Wester. In der 15 km. breiten 

^il ! TrUdiJ £xprdi ‘ s<j ,m f- R " i,k - Gt °* r - po T'tntrchuj Asij ,S 9 J- v 0 J. , pp. 
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Depression zwischcn diesen beiden Gebirgsketten ist eine starke Eruptions-Thatigkeit 
durch altvulkanische Gcsteine in zahlreichen Hiigelziigen und Gangen erwiesen. 

3) . Eine lange, kontinuierliche, nicht sehr hohe Gebirgskette aus aiten rneta- 
morphen Sedimenten, hinter welcher bedeutende, granitische Hohtn emporragen und 
die von zahlreichen, aiten Eruptivgcsteinen durchdrangen ist. Die Hohen in der 
Granitkette im Westcn des VVeges erreichen etwa 400 m. Im Osten, im Schiefer 
uiul metaniorphen Gebirge liegen wohl auch hohere Erhebungen; im Westen des 
Weges aber ist nur ein hoherer Stock zu sehen. Davon siidlich folgen einige kleine 
altvulkanische Erhebungen und dann 

4) eine hohe. ausserst zackige Bergkette. deren Hohe nach Osten zunimmt und 
die vorwiegend aus altvulkanischen Eruptivgcsteinen und aus kristallinen Schiefem 
bestelit. Auf der Nordseite sind ihr mehrere kleinere Bergzuge von derselben Be- 
schatTenheit, aber unregclmassigerem Verlaufe vorgelagert. Die mittlere Hohe der 
hochsten Gipfel diirfte Ul>er 450 m. (2200 m. Meereshohe) betragen. Auch nach 
Siklen liegen vor diesem Gebirge noch kleinere, isolierte, altvulkanische Er¬ 
hebungen. 

Endlich folgen noch granitische Erhebungen 40 km. weiter sudlich als Hiigel- 
Zone mit derselben Richtung des Streichens, ohne besondere Hohe (etwa 200 m.), 
und noch weiter im Siiden ragen isoliert in der sudliehen, niederen Zone der Gobi 
die kleinen Schiefer- und altvulkanischen Hugel aus der Schotterflache auf . . . 

Es sind somit drei Teile der WUste scharf unterschieden, sowohl nach ph\*sio- 
gnomischem Charakter an der Oberflache als nach Entstehung oder geologischem 
Bau im Innem. Die breiten nordlichen und sudliehen Zonen sind einander gleich- 
wertig. sie bestehen aus denselben Gesteinsgattungen und haben an der Oljerflache 
dieselben Kieseinoden und Lehmablagerungen mit kulturfahigem Botlcn. da wo Wasser 
hinkommt. Die sudliebe Zone hat aber eine im Mittel etwas hohere Lage als die 
nordliche Niederung. In der Mitte erhebt sich aus den Wiisten des Aufschuttungs- 
landes das feste FelsgerUste, gekront durch vier hohere Gebirgskamme mit kompli- 
cirtem geologischem Bau. wclche auf grosse Entfemungen hin von West-Nord-West 
nach Ost-Sud-Ost dahinziehen als der steinerne Kern und das feste Gerippc der 
Felswiiste Gobi, die in ilieser ihrer Eigenart unter den Wlistengebieten der Erde 
einzig dasteht.>* 

All these accounts which 1 have just quoted agree in their conception of the 
orographical structure of the mountain system we are considering. Roborovskij, 
speaking of its extreme western parts, describes the same flat swelling crowned by 
relatively low ranges that Futterer speaks of as characteristic of the system some 
800 to 900 km. farther east. 


* Durch Alien, Bd. I, 208 — 210. 
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THE AUTHOR'S OWN JOURNEY IN THE KURUK-TACH, 


I wfll now proceed to describe my own journey in the Kuruk-tagh system. 
M\ route lav, as I have already said, between Grum-Grschimajlo's and Roborovskij s 
second journey. 1 had crossed die Desert of Gobi not far west of Sa-tscheo, a 
had struck the Alschik-bulak. Toghrak-bulak. and a third small oasts situated to the 
north or die last-named, and thence proceeded towards the north. 1 had no mien 
don of crossing right over the Tschbl-tagh and descending to the low an As of Ham,. 

1 was solely concerned to find out how far the Kuruk-lagh range, w.udi ts so ts- 
tinctly marked on our maps," actually does exist, a thing of u Inch was doubt¬ 
ful. At all events the portion of the range which lies east of Altnuxch-buhk ant 
north-east of Kata-koschun could not have such a pronounced south-easterly trend 
as it is shown to have on our maps, for this would Ell accord with the statements 
as to its orographical structure which the travellers give of it. Another principal 
goal of mv journey was Altmisch-bukk and the ruins 1 had discovered to the south 
of it the vear before. In fact, it WOlM have lxfen much easier to have go ne straight 
to Hand than to have crossed, first north, then west, an absolutely waterless country 
like that We had to travel 328 km. without finding the least sign of a spring, 
and had we not by chance stumbled upon a smalt snow-drift our position would 
have been extremely critical. Here then if anywhere the name ot Kuntb-tagh is 



We began this journey on 9th February 1901 at Camp No. CXLI, situated 
at the extreme northern edge ol the belt of steppe and desert which extends Irom 

* See es|iedaHy A arM JvKhnoj P&gmxituhnoj Patrtij Ar.atskvj Rwsij — Haim Annie 
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Toghrak-kuduk. Only a short distance away begins the gentle slope \vhidl rims up 
to tlie sharply defined day terrace that forms here the southern edge of the I " e-schan 
swelling (sec fig. 71)' On otfr right we left a detached portion of the same, re- 
sibling a projecting island in two stories, The soil between the edge of the zone 
of vegetation and the lout of the terrace is hard and strewn with gravel, and undu¬ 
lates a little. The terrace itself, which stretches in both directions as lar as one can 
see, is on the top as level as a table, but its slope down towards the desert is on 
the contrary irregular* some portions of it shooting out like capes and headlands. 
It is also seamed by a great number of torrents ami ravines, several of them pretty 
deep, anti resembling gorges; and * corridors*. In places their ends gape upon one 
like gloomy portals. The only way to get to the summit of the terrace is by enter¬ 
ing one of these and following it up to the topi the actual slopes themselves are 
much too steep to he climbed* At the point where We entered one of these ravines 
tiie terrace-wall was 35 m. high; if to this we add the height of the gently ascend¬ 
ing saj, die total altitude is certainly too fit* These trenches have been made by 
the occasional rain-torrents Both they and the terrace itself resemble similar forma¬ 
tions on the northern side of the Ruruk-datja. In both regions the day terrace, or 
sagisyar, as the natives call it, is a dominant feature in the morphology of the 
country. One is tempted to regard it as a surviving portion of the shore of the 
great inland lake, of which the Kara-kosehun is the last insignificant remnant. I he 
material is yellowish brown, and consists of grains of tjuartz but little rounded. 
Probably it is a loess formation, notwithstanding the fact that die peculiar loess 
characteristics are not so pronounced as usual. 

Generally speaking* the clay is ^uite soft, and bedded horizontally. This applies 
especially to the top layer, which however is firmer and more compact than the les% 
regularly arranged layers underneath it, and these it accordingly protects. We tra¬ 
versed the lower parts of this soft clay region by a gently ascending gull), which 
was absolutely destitute of vegetation, although there were dear indications that a 
stream had flowed down it at iu> very distant date* 

The upper part of ihc little valley stretched down from the north-west. 
Leaving this on our left, we soon reached more open country. Here we were se¬ 
parated by some Elat, hard, gravelly hills from another gully* which ran S. 7 r E„ 
and was channelled to the depth of 3 m. Besides this tin-re were a great 
number of smaller torrents no doubt all of them accessory to the principal ravine, 
although they liad a more south-easterly direction* The locality was reminiscent of 
the foothills of AltmischTnilak, except that the hills anti elevations w hich we had on 
both sides of us here were lower and less important than those at the spring. As vet 
our view was not impeded by the ridges in the vicinity. Southwards we could 
distinguish faintly the different zones of the lowland saj, steppe, ami sand; but we 
could see nothing whatever of the low foothills which lie in front of the Astin-tagh, 
Soon afterwards we entered a fresh glen, 150 in. broad at its mouth, which 
led ns towards the north. In its bottom, which was level, with an extremelv gentle 
ascent, were pieces of driftwood washed down by the torrents; but of living vege¬ 
tation not a sign. In places there were flat patches of mud* deposited by sheets of 
stagnant water, Eventually the glen grew narrower, about So m. across. On both 
//{cfj j*. y*Mmn m Ctntr&i ripa. fi 14 
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Fig. 72- VERTICAL SECTION OK THE ENTRANCE TO THK GLEN. 

•\bove the sharp elbow that I have mentioned the glen widened out again to 
, -o m On both sides the relative height of the mountain slopes w as less than 
J 5 v and the view was not at all restricted by the accompanying lulls. In one 

;rra'small patch Of day^^as and 

SLbted radJ a* plat^u ‘Larded by very low heights. We chose for our camp- 

imr-ground a spot where there were tamarisks and scrub. 

Upon starting from Camp No. CXLH, on the toth February, we had two 
valleys to choose between, the main valley, coming Iron, the north-west, and a s.^ 
v a l| e v from the north-north-cast. Hie former looked the more promising, and t 
larger quantity of driftwood in its bed seemed to indicate that it would bang us t 
' Lon in which there was vegetation; and in fact a little way up ,t we did come 
upon an actual oasis, with well developed tamarisks, although m some part* fo 
Land was white with salt. The kamisch was thin: but traces of wild camels 

abundant; c-ior>wherc.n ^ ^ ^ ^ an ancil . nt r ^ w hich had possibly 

at one time been connected with the road which a little before that we had seen 
the Astin-tagh (see vol. 111). The day before we had found at the entrance of a sm. 

side-ravine, down in the lowest part of the glen, a piece ol iron. 40 to 43 c ™ '"abnrier 
a foot attached to it: it appeared to have belonged either to a cooking-po or to a bntmr 
for warming with charcoal the tent of some Chinese or Mongol trai. k- 73 • 
75 ). te principal importance lay however in tills: it afforded a sure proof, that the 
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roail we had stumbled into was formerly used by Asiatic travellers. At the beginning 
of that day’s march we noticed two or three unmistakable cairns of stones crowning 
conspicuous eminences, and in the little tamarisk oasis there were three stones evidently 
arranged to support a cooking-pot over a camp-fire, though there were no traces of 
either soot or ashes, so that a long time mast have elapsed since the stones were 
last ased for the purpose indicated. Higher up the cairns stood closer together, and 
when we reached a very' faintly' defined latitudinal valley, we perceived that the road 
bifurcated. To the west-south-west there were four conspicuous cairns crowning as 
many crags that jutted out towards the north, and similar cairns were visible to 
the north-west. The former road would seem to have run along the southern range 
of footliilLs of the Kuruk-tagh to the towns which anciently stood on the northern 
shore of Lop-nor; the latter to the neighbourhood of Turfan. Of the road itself 
there does not of course exist a trace; it Is only the cairns of stones tliat betray its 
former existence. Some of them are much weathered, suggesting a great age. They 
consist generally of one or two large slabs of slate placed on edge, supported and 
surrounded by smaller stones (fig. 74). 



P‘g’ 73* PKACMCNTS or iron pot pound in the lower kukuk-tacii. 


Before us stretched from west-south-west to east-north-east a reddish mountain- 
range of no great altitude, its top approached by a very' gentle slope. The pass, 
by which the old road crossed it. Is so flat that it was only the shallow torrents 
which told us where it actually was situated, for the ascent and descent are liardly 
noticeable to the unassisted eye. To the north we now commanded an extensive 
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view of an axial valley running parallel with the range last spoken of. ami bordered 
on die north by another like it* The lowest part til the valley* which lay much 
nearer to the southern than to the northern range, was occupied bv a level expanse 
ol mud* thinly overgrown with scrub* From that the slightly undulating surface 
sloped slowly upwards to the foot of the next range* The ground was furrowed by 
a number of torrents large and small* all very shallow, but with their right sides 
rising higher than their left* The country was barren and desolate In the extreme. 
After crossing over two or three insignificant derations, the farthest southern outliers 
ol the range, we entered a glen* ami encamped at a spot where a few snow drifts, 
suflident for our purpose, were still left amongst the tamarisks and other desert ve¬ 
getal ion. Here there were wild camels. 

On the t ith February a pretty strong breeze blew from the 
north-north-east* and the sky was heavy with clouds; but we saw 
no signs of snowfall* either then or later. From the accounts 
ol the Russian travellers whom 1 have quoted above* we gather 
the impression that a fall of snow is not an altogether rare occur¬ 
rence* for three of them allude to it* Most of the snow that falls 
would seem however to dissolve during the course of the winter, 
and it is only rarely that sufficient survives until the spring to 
give rise, when it thaws* to running streams* The little patches of 
snow that we passed lay sheltered at the foot of a mountain-wall. 
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I he distinctly defined valley ltd slowly north-north-east up to a considerable 
expansion* or rather an undulating latitudinal valley, the east and west extremities of 
which were screened by low lulls* As the torrents gathered from every' direction 
into tile valley we were ascending* it was plain that the glen cut its way right 
through the range* [he next chain to the north was somewhat higher than tile 
preceding* and we could not attempt to cross it anywhere at hazard. Choosing a 
transverse glen that came down from the north-west, we soon found ourselves on 
the summit ol a Hat and easy pass. '1 be northern flank of the range was set with 
numerous hills and seamed by numerous torrents* and after we hail threaded these 
we came to another large open valley* stretching as usual from west-south-west to 
east-north-east* It was an absolutely barren region, a scrap of scrub being a great 
rarity: the soil was thinly covered with fine gravel, and the ground sloped im¬ 
perceptibly towards the north* 1 he torrents, which were quite distinct on the 
northern slope, were now gradually disappearing, the courses of only a few being 
still just observable as slight indentations in the ground. They looked as if they 
had not had water in them for several years* 


1 his present latitudinal valley was also bordered on the north by a range with 
a steep slope towards the soudi. Although its strike ran due east and west* in 
both directions it appeared to come seedily to an end. After proceeding a short 
distance east along its foot, we turned up a short dry transverse glen, in which 
there was not a single trace of a brook* In its entrance* as indeed along the 
southern foot of the range generally, there were low dunes* formed therefore under 
the shelter ol the flordrtast wind* It was a very stiff climb for our Lame camels; 
lliOugh the wild camels* to judge front iheir innumerable tracks, thought nothing of 
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it. On the other side of the pass the descent was at 
first equally steep: but after a while we struck into a 
well defined dry watercourse, which, though in ptaces 
like a narrow ravine, was nevertheless not so steep. 

It gradually swung round to the north west and united 
with another transverse? glen farther to the west. In 
these ravines there was a little sand also in sheltered 
places. The accompanying contour sketch shows the 
peculiar forms which this little mountain-range assumes 
(fig. 76). Its northern face is ten times as long as its 
southern, and the latter is of course proportionally the 
steeper. On the south the range lifts itself up abruptly 
from the plain; on the north it sinks slowly down to 
the next latitudinal valley. 

On e 2th February we crossed this valley diagonally, keeping towards the 
north-north-east. The valley itself extended from south-west to north-east, while 
the Iasi of the ranges that we crossed over the day before inclined towards the 
north-east, or at least sent oil a branch in that direction, I he north-west face of 
this range was scored by a great number of brooks, but they were so slighilv in¬ 
dicated that it was with difficulty we were able to trace them amongst the undula¬ 
tions of the surface. They appeared however to gather into a larger watercourse 
running south-west, l o the west-north-west we observed a i larker patch, presumably 
vegetation, for it was towards it that all the camels' and antelopes 1 tracks converged. 
Except lor an extremely rare scrub-plant, the country was still absolutely barren, 
liut the ground was Eiot so hard as it had been; it consisted of a thin sheet of hne 
gravel strewn over an underlay of dust. 



Fig. 75, the SAME \s fig, 7J, 
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Leaving behind us some small schistose hills, only a few meters high, we soon 
reached a fresh stretch of mountains, or rather a congeries of low hills, protuberances, 
and ridges, the ruins of a former mountain-range, the greater part of which lias 
been denuded away. It was with difficult) that I was able to make out where its 
highest point was situated, the slopes were so extremely slight. The ground there 
was hard and strewn w ith grave]. On the left we passed a more distinctly defined, 
reddish ridge, while a long way off on the right were wliite and grey hills* On 
the north side we went down by a scarcely noticeable slope amongst the hills, and 
came into yet another latitudinal valley, resembling the former ones and parallel to 
them. There too the small rain-runnels were directed towards the north-west; though 
in the vicinity of Camp No, CXLV* but there alone, there was a pretty large and 
easily distinguishable dry watercourse running towards the north-north-east. It was 
also joined by another, similar dry watercourse coming down from the north-west. 










I 10 TirE KtmUK-TAGH AND THE KUKUK-iiAHJA. 

The camp 1 have just mentioned was pitched on a sort of extremely flat wafer- 
parting, which therefore afforded an extraordinarily spacious view, without bring to 
any noteworthy extent restricted by the low elevations around. Xot a sign of life 
of any description whatsoever, stall less any indication of a spring! It was in fact 
a lunar landscape, the awful desolation of which defies description. Inwards the 
north the prospect was open, the surface being slightly undulating, with extremely 
low hills; probably we were able to see lor 30 versts in that direction. By this 
l he cairns or landmarks of the old road had come to an end. and we saw no other 
token of human presence. 

As l believed I had now crossed the ranges which make up tint eastward 
prolongation of the Kunik-tagh, or more correctly speaking the westward continua¬ 
tion of tin* Bej-san system, and as there was here the same level plain that we saw 
to the north, J deemed it prudent to turn our faces west in quest ot the spring of 
AkmLschbulak T from which we were at that time comput'd to be eight days distant. 
That was the only point where we could count with certainty upon being able to 
procure water, and as I had no guide— guides afe pot to he had in that uninhabited 
region — I durst no longer expose the caravan to risk, for to go to Hand lay 
entirely outside of inv plans. On the ijth February therefore nv travelled at start¬ 
ing tow-ards the north-west, du n curved round towards the west-north-west, and the 
west. We early passed several dry brooks running towards the north-east Here 
wc perceived some tamarisks and scrub-plants in a schor depression, which probably 
remains moist for some time after a shower. Farther to the west we approached 
tile end of a mountain ridge more distinctly marked than the range last described, 
though it was not very high. It shed off however southwards from its crest several 
distinctly marked watercourses, the bottoms of which contained some gravel. Be¬ 
tween these dry brooks the ground was slightly undulating, in !act almost level. 
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litas in the course of our northward tramp ive had crossed five successive 
parallel ranges; anti of these the second was pierced l>} a transverse glen, the other 
four were each surmounted by a low. flat pass. It was at the foot of the sixth 
range that we made Camp No. CXI A h On the whole these were of course the 
same ranges as those Roborovskij crossed over in the journey from which [ have 
quoted alxjve. Yet it is evident that these ridges and series of hills cannot be re¬ 
garded as continuous chains of mountains. They an: frequently broken, like the 
little range depicted on fig, 77. Roborovskij tells us that he skirted round the 
ends of two or three of them. Very often it is difficult enough to decide whether 
a series of these unimportant swellings or eminences should be called a true range 
or should merely be described as broken ground. This occurred at Camp No, 
CXIA . Anyway we had traversed the region which figures on Russian maps as 
the Ghaschun-Cubi or Uchuma, and which is crossed from west to cast by the Kuruk- 
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tagh But instead or finding a well-defined and considerable single range, a southern 
border-chain of the Bej-san swelling, such as is shown on the maps, we had dis¬ 
covered* as Pi^chevakldj and Fqtterer did too, a flat swelling on die north side of 
the Gobi* diversified by a number of extremely insignificant ridges anil lines of 
heights, stretching from west-south-west to east-north-east, ami separated by broad, 
shallow, flat latitudinal valleys, which slope now in one direction, now in another. 

Kodoff is probably the only traveller now living who has seen the whole of 
the eastern extension of the Kuruk-tagh from the south, namely when he journeyed 
from Abe la I to Sa-tscheo. With respect to it he says, t tn the seventh day (from 
Abdat), when at Paascha-bnlak. we observed mountains on the north. Although 
the atmosphere was thick with dust-haze, we were able to make out pretty dearly 
the silhouette of the flat range of the Kuruk-tagh. extending from north-west to south¬ 
east At Korot-bulak the range became distinctly visible, k now assumed a more 
majestic aspect* and inclined more to the east* though it is remarkably desert-like 
in character. Its southern slope* looking towards the route we were following, was 
free from snow. Generally speaking, this eastward extension of the Kuruk-tagh 
exhibits the same swelling as its western part* but the chains and ridges of which 
it is composed are alike more numerous anil more massive than in the west. The 
system comes to an end in the Desert of Hand on the meridian of Chala-tschi, * 
Hie reason the mountains, when seen from Korot-bulak, appeared higher than in the 
west, was due simply to the fact that at this point Kosloff approached to within 
barely a day’s journey of them* As an actual fact* they are a good deal lower 
than in the west* Kosloff was misled by live desert haze and his near propinquity 
to the range. The above quoted descriptions demonstrate conclusively, that the 
Kuruk-tagh* as compared with its neighbours, is in truth an insignificant chain; and 
its attitudes are the best proof that the term ^majestic* is inappropriate to it- If 
any parr of the system deserves u> be called »massive . that part must be sought 
for in the west* I he farther east you go* the more discontinuous and undecided 
grows the system* and the less massive you fmd that it is. Nor can it be correctly 
described as coming to an end at the meridian of Chala-tsehi, for it is continued a 
long way east of the roads that lead from 1 larni to Sa-tscheo and An-sL I he only 
difference is that the name Bep&n (Px-’schan) is substituted for Kuruk-tagh* 

On 14th February we travelled S* 54 s W. through the same inconceivably 
desolate and inconceivably arid country; not a spring, not even a salt not a 
depression that exhibited signs nf moisture! Such misguided plants as some time or 
other have struck root in these ravines appeared as if they had to wait years be¬ 
tween their successive waterings; indeed it was amazing to find them still alive, I >n 
our left we had an exceptionally broad and flat latitudinal valley, the lowest point in 
which appeared to he about 5 kilometers distant. It> bottom was in places occupied 
by expanses of vvliite dry sehur* On the right* at the distance of two or three kilo¬ 
meters* was a mountain-group 50 to 70 m* high* gleaming in various shades of 
pink and white* Farther on, we travelled along the foot of a ridge w hich did nut 
appear to be more than 10 in. in relative altitude* Then the surface Ixxrame ex- 
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tremely levd, except that it was dotted over irregularly with a number of flat and 
disintegrated hillocks, generally one to two m, high, seldom as much as 3 or 4 m. 
Still farther on in the course ol our 30 km, march we had on the right a little 
ridge that was both low and broken, and of a light red colour. On the left how¬ 
ever the next elevation was so far off that it was only perceptible as a blurred mist. 
I he latitudinal valley, which stretched between our route and the elevation in 
question, was, so lar as we could see, perfectly level. At length we crossed over 
a part ol it. It appeared to be a self-contained basin, the middle of which served 
as the bottom of a temporary lake. Here there was an immense expanse of sthor* 
whirli had dried in polygonal cakes, with hard, sharp edges, cracks, and ribbings* 
— excessively difficult and tiring ground to travel over. 'Hie material was saliferous 
day, as hard as burnt brick. 

h would be difficult to conceive a region more desolate and more monotonous 
than that which we travelled through on 15th February* a distance of 33. j km, to¬ 
wards the S, 35 .7 W. This brought us only the very slightest degree nearer to 
the ridge that lay to the south of us; indeed it appeared to stretch on the whole 
prettv well parallel with our route. Such was however not the case with the chain 
on the north, a continuation of the pink and white range mentioned above. At die 
very beginning of the march we deviated from it to a very appreciable extent, and 
finally it disappeared entirely In the dust-haze with which, in consequence of the 
w ind, the atmosphere was tilled, I he surface between these two line?, of heights, 
which thus run at a very considerable distance from one another, is almost every* 
whrre level and hard, and strewn with tine gravel. The region is absolutely sterile: 
not a scrap of windblown down! And it was very rarely that we noticed die 
track of a wild camel or antelope. Evidently we were here a long way from the 
nearest well; these wild animals only traverse those Inhospitable wilds when migrating 
from one quarter to another. This desert leaves upon you an impression of even 
greater desolation and melancholy than the Takla-makan, where you can at least find 
something for the esc to do in admiring the noble outlines of the dunes. Here how¬ 


ever, turn which way you will, it is the same abomination of desolation* that greets 
your gaze, hi which direction the surface slopes, it is often quite impossible to say. 
On the whole, it seems to iodine towards the south-west, although so gently as to 
be imjjerceptible; but locally St inclines in every possible direction. Now we cross 
over a little dry brook running towards the north, then another proceeding south-west; 
and yet others going south, and other* west Thus they are in general both shallow 
and undecided En their course. Most of them look as if they' had had no water in 
them tor years. At ran: intervals we would cross over a watercourse one meter 
deep, but in all these cases the containing banks were softly rounded. The little 
ndge to the south did not appear to be more than two or three score meters in 
u-ight We made Camp No. CXLVIII in a torrent, near some dried up scrub; 
except lor this, the region still wore the same barren aspect as before The wild 
camels' tracks ran generally north and south, lu the former direction there is probably 
one: or more springs amongst the mountains; in the latter there is grazing on the stern*! 

Our march of 16th February led us across more broken ground, namely to¬ 
wards the south, the west, and the SOuth-wesL On the south we were accompanied 
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by a minor range, which was however pretty fefpad We reached the first saddle by 
means of a sandy watercourse; but after that had to cross over an entire stories of 
spurs, branches, and ridges, separated from one another bj small rain-channels. At 
length* however, we attained the summit, and then had a steep descent into a tolerably 
narrow latitudinal valley proceeding west. Southwards fur as far as we were able to 
see — and the atmosphere was fairly clear — there stretched a long series of minor 
ridges; though to the south-eastwards the zone appeared to grow narrower, for in 
that direction, we could just perceive, beyond the last saddle, a faint yellowish gleam, 
indicating either the kamisch steppe or an expanse of sand. South-west the country 
was broken* anti in the extreme west we could distinguish a mountain-crest. We 
had had some idea of try ing to reach Tschigelik-kuduk, on the road between \hdal 
and Sa-tscheo; but ;ls in the little latitudinal valley into which we had descended dir 
wild camels* tracks were extraordinarily numerous, 1 thought it better to follow them 
westwards* for possibly they led to a spring- According!) we kept along the 
northern foot of the ridge that bordered the little valley on the south, crossing in 
succession over its numerous slojjes and ravines. As however the ridge soon came 
to an end, and gave place to minor undulations, we bore more to the south-west, 
especially as the camel-tracks appeared to bend round to the north-east, possibly 
making for Pavan-bulak, a spring we had heard 'Spoken ol die year be Jure; but it 
lay too far off our line of march, and the uncertainty of our finding it was too 
great for us to attempt to search for it, Two or three kilometers to the north-west 
we noticed stretches of low fiery red hills and table-topped elevations, which 
appeared to accompany both sides of the little valley we had left. In this quarter 
the emus of the Kuruk-tagh stretched east and west* 

On the 17th Februaryv after crossing over die broad range, and skirting round 
the western end of the other which lav south of llit' latitudinal valley, we directed 
our steps towards a projecting part of a third crest, which however came suddenly u> 
an end like the others. A fourth and a fifth range both extended a little farther west, 
but both terminated equally suddenly. In other words, all these five parallel ranges 
came lg an end in the same locality, although each successive range to the south 
stretched a little farther west than its neighbours. They were evidently the same 
lines of heights that we had crossed whilst travelling northwards from loghrak- 
kuduk. At a pretty considerable distance to the west, and on the other side of a 
gap or saddle which was faced by the terminals of all the five ridgi^, we perceived 
a somewhat higher range, and, further, through a gap or notch in it yet another 
range, which appeared to be higher than all the others in that quarter. As the 
position of the caravan was growing desperate from want of water, we made straight 
for these mountains, where there was more likelihood of our finding a spring than 
there was to the south. For in that direction, as also to the south-west, lay the 
Desert of Lop, a gleaming yellow, barren expanse as boundless as die sea; and 
we knew from our experience of the year before that dien was no prospect of dig¬ 
ging down to water there. The attin-joL or road from Abdal to Sa-tacheo, was 
too far off. 

At first die ground was broken- On the right we still had the latitudinal valley, 
but it had now broadened out to a depression U mg north-west of the terminals of 
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the five ridges- Into it all the dry* brooks of the vicinity gathered? The ground was 
vtirx soft, frequently thinly strewn with gravel, with not a glimpse of vegetation 
cither dead or living; even the wild camels' tracks were lew and far between. 

Upon reaching the western extremity of the third parallel range we changer! 
our course towards the N. W M keeping to the -mouth, of the valley I have 

mentioned. From the promontory already alluded to the surface dropped by several 
step-like terraces towards die depression. On the right we passed several hills ol 
an intense brick-red day with steep sides, The depression into which we now des¬ 
cended, after leaving all die outliers and promontories of the mountains behind us is, 
like them, divided into various zones of ditlerent characters and situated at somewhat 
di He rent elevations. At the foot of the lowest terrace there lay what to the eye 
appeared to be a perfectly level expanse of sdwr: it consisted as usual ol saliferous 
matter* and was hard, bring roughened by corrugations i to 3 cm, high and seamed 
with small crevices. It extended towards the south-west for as far a_s we could sec. 
until in all probability’ it merged into the precisely similar sthor desert which [ 
crossed later north of the Kara-koschun* It also ap[xsired to extend to a considerable 
distance in the opposite direction, towards the north-north-east: where it svas 

joined by the latitudinal valley which we had recently crossed over between 

ridges No, t and No- 2 and in which the camel-tracks were so numerous- 1 his 
wedge-shaped arm of the Desen of Lop may be regarded as a bay ot the larger 

lake which anciently tilled its basin. On the other hand it is likely that the similar 

expanse of schor which we crossed immediately north-east of Camp No. CXI-A 11 
Ls an isolated basin, having no connection with this ancient lake: indeed its absolute 
altitude is considerably higher than the altitude of the latter. This wedge-shaped 
bay thus fills up the space which intervenes between the western ends uf the 
five parallel chains and the ranges of the Kurukrtagh to west and north-west of 
them. Consequently the orogntphical relations are quite different from what the 
maps have represented them to be. in this particular locality the southern chains 
of the Kuruk tagh are broken off abruptly, whereas they were previously believed 
to l>e continuous and connected, and to bend just at this part towards the south-east. 
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The belt of schor was followed by a narrower (writ of curious day elevations, 
or 5mall regularly formed hillocks of about 4 m. in height* lying at the same level 
and having generally a steep descent towards the north-west, though with a flat slope 
towards the south-east (fig. 7$). They were coated with a thin layer of glittering snow- 
white crystallisations of salt, so that when seen from a distance they looked like the 
ruins of ancient marble palaces. Thus here too, as in ihe belt of schor, there Ls an 
abundance of salt: in fact, the clay must be interpenetrated with salt* for after the 
superficial layer has been transported by one or more storms, the salt ^effloresces* 
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again from the interior of the mass* We did not see any such salt-coated day- 
formations amongst the jardangs of the Kuruk-darja and ihe old Lop-nor, the reason 
being that the western part of the lake, as well as the river, contained fresh water, 
whereas the eastern parts of the lake were filled with salt water, just as we Find to In; 
tile case to-day with the Kara-kosehtm. 

This zone is bordered on the west by another zone which lies a couple of 
meters lower* and has the appearance of a distinct depression or bed along the 
middle of the hay already alluded to. I he ground here again was pretty hard and 
strewn with gravel. In all probability therefore tins more deeply eroded depression 
is the channel along which the transient stream of the great latitudinal valley finds 
ins exit. or at all events formerly sought a passage, bringing this gravel down with it. 



Tlit; next zone on the west* which appeared to lie a shade higher than the 
gravelly bottom, was traversed by clay ridges 4 to 6 m. high and 7 to to m* broad, 
drawn out north and south, or rather N. 5° W* and S. 5" E. Fortunately they were 
pierced at irregular intervals by gaps or passages (fig. 79)1 had it nor been for them, 
it would have been altogether impossible for us to cross this tract of country trans¬ 
versely with camels* For Lhc clay ridges or jardangs have vertical or steep sides, 
and stand quite dose together, 10 to 40 m. from one another* Sometimes we had 
to go half a kilometer or a whole kilometer to north or south before finding a gap. 
On the whole the ground between the jardangs is level, except for small elevations 
and terraces in the tolerably hard yellow day, which was deposits I in horizontal layers 
and was, here again, heavily impregnated with salt- This furrowed region too extended 
as lar north and south as we were able to see; though it gradually inclined to south- 
south-west and north-north-east. In its western half the elevations were somewhat 
farther apart and the broaches in them were at the same time more numerous. The 
only agency that can have built up or sculptured this bizarre, yet regularly formed, 
landscape is the wind. The fact of the axial line of the grooves deviating from the 
direction of the prevailing wind, as exhibited in other parts of the Desert of Lop, 
does not necessarily militate against this supposition, for in this region the wind may 
quite well blow prevalently from the north* owing to the disposition of the adjacent 
mountains and the gaps between the different ranges, or owing to yet other causes* 
Nor can it be considered a bold hypothesis, to assume that, lls I have already said, 
these grooves, which are at the most 6 m, deep, have fjeen chiselled by the wind* 
To anybody who attempts to thread his way through that labyrinth of cuttings> and 
corridors between the clay terraces, the effect of the wind's energy appears to be 
extraordinarily great; but a little reflection will show that there really is nothing so 
very surprising in it. For if we suppose that this bay of the ancient inland sea 
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still contained water at the time when Lou-tan was inhabited — i e., according to 
the MSS. which l discovered there* in the 3rd century A. D. — anil dried up shortly 
afterwards, the wind has had a period of 1600 years in which to accomplish its 
sculpturing work in the day. In other words, the layer of day which it has had to 
remove every year has not exceeded 4 mm. This figure varies oi course for dif¬ 
ferent parts of the zone in question; for some of the jardangs are only 4 m, high, 
and even less. The reason why these flat-topped elevations have not been blown 
a way too is no doubt that which we have already discussed when dealing with the 
region beside the Kuruk-darja, namely the binding properties of the vegetation. At 
the present time there does not remain, on their summits, the least trace of vege¬ 
tation, not even withered mots. From this we may filler, that this part of the lake- 
basin dried up earlier than the portion beside which Ldu-lan stood. It is conceivable 
that this region never did possess forest like that on the banks of the Kunjk-darja; 
but there must certainly have been kamlsch, although there is not now a trace of it 
to be seen. The long clay ridges make it however extremely likely that tamarisks 
at any rate existed there, for nothing but the presence of binding roots can explain 
the possibility of certain portions having survived* All traces of former vegetation 
are now entire!; obliterated, and since its disappearance the ridges themsel ves have 
been exposed to the destructive agency of wind erosion, although at the same time 
tills agency is operative with greater energy in the grooves. The amount of erosion 
assumed above, namely 6 m. in t6oo years, is therefore far from exact: for suit only 
is it probable that this part of the ancient lake was laid dry long before the 3rd 
century A. D.. but the altitude of the ridges themselves would be higher than they 
are, hail their summits coincided with its bottom-level. 

After crossing over all these successive belts of the ancient watery region, we 
traversed some llat. gravelly hills, between which the dry torrents generally made 
their ivay south. In two or three places amongst these hills there were self-contained 
basins in miniature, into which, as the level, cracked day surface and two or three 
small living tamarisks proved, water does sometimes gather, being held up there as 
in a saucer, 

.Ml day on die iSth February there was a storm from the north-north-east, 
which drove before it along the ground vast quantities of hard material, coarse sand, 
and small pebbles. This direction of the wind corresponds at all events with the 
position of the western clay ridges. At first our track led across a peculiar country, 
consisting of small, narrow, elongated hills, composed chiefly of gravel, though also 
of hard rock: their sides were often pretty steep, and they were separated from one 
another by depressions, in which it was the rarest thing possible to find eroded 
watercourses or any signs of running water. These depressions, in the bottom of 
which sand bail once accumulated, were in places disposed parallel with one another, 
and like the ridges in general parallel with the da; terraces or jardangs* Yet this 
is not true of them all, for those in the cast extended north ami south, whereas 
those In the west ran north-north-west to south-south-east. The absence of eroded 
watercourses and the impossibility of determining in which direction these hollows 
inclined made it tempting to ascribe their origin also to the erosive agency of the 
wind; which lias of course been operative here an inconceivably longer Lime than In 
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the clay desert farther to the east. The real cause of this relief is however that the 
rock (green schist) dips due east at an angle of 35 s . If the wind does play any 
part in chiselling out these long depressions in the rocks, it is ceftaiidj a subordinate 
part. In the matter of erosion, the wind takes here the place of flowing water. 
The country is flat, the differences of elevation are inconsiderable, all superficial 
forms are rounded by the wind, which carries on its levelling work everywhere alike, 
whereas in countries possessing rainfall the operation of running water is confined 
to the deepest groovings of the surface, which it goes on deepening ever more and 
more, thus accentuating the differences ol elevation* Yet water is so rare here that 
it has not succeeded in impressing the stamp of its agency upon the rdiel features 
of the region. 



On the other side of these parallel ridges thv country was again open, although 
we found a couple of quite insignificant hills in our path. 1 he ground was hard, 
and covered with fine gravel. The range which had looked so imposing when seen 
from a distance now cropped up on our right, but it turned out to be merely a low 
crest. Beyond it to the west-north-west was another yet higher range. C ine is some¬ 
times deceived in these regions: in consequence of the dust-laden atmosphere a range 
close at hand appears to be a long way off, and proportionally high, and one is 
then amazed- to find oneself at its foot so soon. Towards the end ol the day's 
march, the ground inclined generally towards the south, as we perceived from some 
eroded watercourses, here more distinctly marked, winch came down I com the 
mountain-range on the north. Some of the outliers of that range, in the immediate 
vicinity of Camp No, f LI, consisted ol a hard, compact vanetj ol rock, arranged in 
layers of varying thickness, although their height altogether was not more than 5 m - 
They proceeded due south, and resembled waves suddenly arrested whilst in motion [fig. 
80). Here too the effects of wind erosion were: discernible, for the outlines ol these out¬ 
liers were rounded like those of the jardangs. Keeping to the west of them, we 
followed for a time a deeply grooved trench leading towards the south-west and smith. 
During the entire days march of 38 km. we did not see a single piece of wood as 
big as even a match. On the other hand, the tracks of wiki-camels were quite 
numerous, and they were all directed towards the south-west or the west-south-wust, 
though some went towards the north-east. Probably we were now not very far, j>er- 
haps only one or two days' journey, from the spring of Otun-bulak, of which we 
had heard spoken: its name was suggestive of fuel as well as of water. 

On the Russian maps, except the map of the General Staff, the whole of this 
region between the Tschbl-tagh and the Kurok-tagh is called the Ghaschun-gobi, 
that is to say the Salt Desert. I have not heard this name used, as 1 never had 
anything to do with the Mongols in that part of Asia, but it appears to me to be 
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very appropriate. Such springs as exists and in most cases their situations are only 
known to die hunters, do yield salt water; and my own description is enough to 
prove dint the region is a desert* Hut the significant fact about die Mongolian 
name is that it is not Ghaschun-ula, but Ghaschun-gubi, ami quite rightly too, lor 
its desert character is much more pronounced titan its mountainous character. To 
extend the name Kuruk-tagh, as our maps generally do. all the way to the vicinity 
of the lake of Chala-Lschi (Chara-norl is incorrect. That name ought to be re* 
strieted to the mountain-system which begins at the Kontsche-darja and stretches 
north of Altmisch-bulak and the bay of the Lop-nor basin in the way I have just 
described. Tire chains of this system extend from Altmisch-bulak towards the east* 
north-east, that is right through the middle of the Ghasciuin-gobi and immediately 
south of die lake of Toli, or rather south of the spot at which, according to the 
maps, that lake is situated, for I think its real existence extreme]) doubtful. North 
of this eastward continuation of the Kuruk-tagh we have the Ischbl-tagh. and 
smith of it the five small parallel spurs tri itftdiw* These however ought rather 
to he reckoned as belonging to the F'e-sehan system, and as forming its immediate 
westward continuation. 

Tlte 19th February was the eleventh day since the camels had their last drink 
of water just north of the spring of Toghrak-kuduk. Throughout the entire stretch 
of country which wt had traversed since then the only supply of water we had come 
across was die snow-drifts I have mentioned. Hence we may with perfect justice 
say that travelling across this region is attended with great peril; and it is easy to 
understand why this part of the country has never been visited b\ any traveller, in¬ 
deed it is seldom v isited even by the native hunters. The traces of an old road or 
roads which we hit upon among the mountains north of Toghrak-kuduk soon 
came to an end. This road, running northwards, had no doubt had Harm for its 
goal, whereas the one that ran to the south-west had merely formed a link of com¬ 
munication between Hami and Lou-lan on the shore of Lop-nor. Except for these 
tracks we did not light upon the faintest indication that human beings had ever set 
loot in this unspeakably desolate and barren region; which nevertheless, despite its 
srirdity, is a veritable paradise for the wild-camel. 

At the beginning of the day's march the tracks of that animal ran towards 
the north and south, or north-easi am! south-west, but farther to the west in every 
possible direction, though perluips chiefly to die south-west* At the same time they 
grew more numerous. 

To the north of onr route extender] a bare and desolate range, nut very high 
and of a reddish-brown colour; to the south lay the great Lop Desert with its ever¬ 
lasting jardangs, hillocks, and terraces a yellowish grey sea shrouded in the 
dust-haze. On that side there was no longer any mountain-range, not even the 
smallest elevation, to shut out the view, and the higher ground on which we were 
travelling did not appear to lie more than a score of meters or so above the level 
of the desert- We crossed over several ravines running towards it. One larger 
watercourse, in tint bottom of which some scrubby plants were growing, ran south-east, 
and appeared to come from a smaller latitudinal valley between the reddish-brown chain 
and another chain towards the eastern end of which we were matching. Owing to 
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the murkiness of the atmosphere t was unable to make out its orographica! struc¬ 
ture- possibly the watercourse issued from a larger transverse glen in the same chain, 
though the alternative just suggested is the more likely. Anyway the fresh chain which 
we now had immediately on our right hail a south-west strike: and the same direc¬ 
tion was adhered to by the principal watercourse which ran close under its base, 
gathering up all die dry brooks that came out of the range as il proceeded. In several 
of them there were living scrub and tamarisks growing on mounds. We observed 
the tracks of hares, antelopes, and wild-camels* the presence of the smaller animals 
suggested that there was a spring not so very far away. In a pretty deep sidt.- 
ravine we found a mount! a good deal higher than usual anti crowned with tamarisks, 
the ground round it was very moist and coated with sain I fere too there was water 
pretty near to die surface, but it was excessively salt. Near the mouth of the next 
transverse glen, which was cut down through the slope to die depth of 3 to 4 m„ a little 
salt spring gushed out, anil formed an iefirsheet about 1 - tn. in diameter anti t dm. 
thick. This spring, which really saved tm caravan from destruction, was evidently 
one of those that Abdu Rehim had told me about die year before. A conclusive 
proof that die spring is known to the hunters existed in a small semicircular rampart 
crowning the hills overlooking it on the U n-hand side. It was built of clods of earth, 
packed otic upon the other to die height ot . 1 m,, and evidently had served as a 
screen for some hunter King in wait for wild-camels. Just above the spring grows 
the hard desert plant tscktHstkun* though tn the immediate vicinity of the spring 
itself there is nn vegetation except two small tamarisks. The temperature of the 
water was + 2^.1 C, t and its specific gravity i, 03 i* At the head of this transverse 
glen, we saw, at a distance of about 6 km., the mountain-chain, which now appeared 
to be of pretty considerable dimensions. Just above Camp No. CL. 1 I there was a 
large cairn of stones crowning a hill and v isible from the spring. Possibly the an¬ 
cient route between Hand and Lou-kin may have passed this spring, which is no 
doubt of great value in winter, when there is ice. 

Continuing our journey to the south-west and west on 2and lebmary, wc 
crossed over a great number of smaller tin torrents, bordered by low elevations, 
in two or three of them we found pretty large quantities of tamarisk trunks and 
branches embedded in the dry' mud at the bottom. Tin: chain which lay nearest to 
us on our right Ceased to lie continuous on the farther side of a larger watercourse, 
and was thereafter broken into smaller detached groups and knots, which often 
showed miniature peaks and jagged crests. But it was overtopped by another crest 
immediately behind it, apparently the highest rangy we had yet observed. To the 
south there were no mountain-ridges, only low bills* Of the day desert we could 
see nothing, the atmosphere bring thick with dust in consequence of the violent 
wind. Generali) 1 the surface was hard and level, and strewn with fine gravel. On 
a little isolated hill, with steep sides, which we passed on our left, there appeared 
formerly to have been a cairn of stones, though it is now thrown down. We made 
Camp No, CLUI In a very shallow, ill-defined dry torrent, running to the south- 
south-east. Gn a small area we found here a tangled thicket of living tamarisks, 
several of them withered, together with a little kamisch. In the deepest part of die 
bed the surface was moist, but after striking a layer of salt as compact and as liard 
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as a stone we proceeded no farther with our well-digging. A few hundred meters 
higher up the same valley there appeared to liave been a spring, which flowed as 
recently as only one or two years ago, though since then it has dried up; there 
was a little vegetation. To the north-north-west we perceived a portion of the 
higher range in the background. 

On 23rd February we traversed a gently undulating region, furrowed by se¬ 
veral dry brooks running towards die south-south-east. 1 he ground was hard, anti 
at intervals the tschikende scrub was growing on tiny mounds. Iiie nearer broken 
range on the north still continued to run towards the west; and immediately to the south 
of it an entirely new range now made its appearance, and along its southern base 
we had to travel to reach Altmisch-buiak. So tar as we were able to see lor the 
dust-laden atmosphere, the space between die two ranges was occupied by a 
latitudinal valley of no great breadth, but level and ojx:n for as far as we could 
see to the west. From the eastern part of the new range several dry brooks pro¬ 
ceeded to the south-east. In one of these we discovered a spring, which yielded 
water with a specific gravity of 1.015 and formed a pretty big ice-sheet; but there 
was no vegetation near it. 

During die rest of the day’s march to Camp No. CL 1 V we crossed over a series 
of flat spurs projecting from the range nearest to us on the north, with plainly 
marked torrents between diem. In one of these there was a little oasis of tamarisks 
and kamisch. We made our camp at another similar oasis, which had also a supply 
of water, and was bisected by a strip of barren gravelly soil, with small hillocks of 
greenstone. Between this strip of gravel and the western half of the oasis there was 
a dry brook, 1V* m. broad and 1 m. deep, in which the saliferous character of the 
water was manifest (sp. gr., 1.01*); the space was however too confined to permit of 
sheets of ice being formed. This then was the third salt spring of which we had 
l>een told the year before; and the statement diat the salinity of the springs increased 

towards the east was therefore correct. 

During the course of our march on 24di February the chain nearest to us on the 
north increased in altitude; but it was uneven, swelling up in places into a serrated 
crest, with deeper saddles and gaps between. We crossed over two torrents pretty 
deeply scooped in the ground; one ran towards the south, the other towards the 
south-east, though lower down they united to form one. Around them the surface 
was very uncomfortable to march over, consisting as it did of a labyrinth of hillocks, 
thresholds, and ridges, all of greenstone, and with a predominant dip of 69° S. io° E. 
A little south of our route the hard rock came to an end, and the gravel-strewn 
saj sloped slowly down towards the clay desert, though the latter w r as no longer 
visible. On the other side of the two big watercourses the ground was seamed by 
thousands of tiny dry rivulets, ami the gravel was exceptionally abundant. A miniature 
mountain-ridge, only a few hundred meters long, lies at the foot of the larger range. 
Except for one relatively high swelling, covered with drift-sand, sand is entirely 
absent from the range in question. After crossing over a last greenstone elevation, 
situated not very far from the southern foot of the range, we saw in front of us 
the oasis of Altmisch-bulak, considerably bigger than the other oasis, mentioned 
above, that lies to the east of it. 





ONE OF 11 IF SMA14 OASBS AT NORTHERN tOOT OF KURLfk TAGII- 























THE AUTHOR'S OWN JOQB-HBY IN' THE KDRVE TAGA. 121 

By this reconnaissance across the Gliasclnm-gobi I succeeded in filling up an 
important gap between the Kunik-tagh and the P’e-schan. Just as the parallel chains 
of the last-mentioned system terminate at the eastern edge of the wedge-shaped 
iandang depression, so we parsed two parallel chains of the Kuruk-tagh, which in a 
similar way come to an end at the western edge of the same depression* Xorth 
of these two we perceived yet two others, and, generally speaking, we observed that 
these ranges increased in altitude from south to north- The one to the extreme 
north, which was also the highest, though we Ottly saw it from a distance, is no 
doubt the one which 1 had assumed to run east-north-east to the country' south of 
the lake of Toli, and which we touched at our northernmost camp on this excursion. 
On the whole the chains of the Kuruk-tagh, with which I came into contact, have 
everywhere the same strike as the chains of the P’e-schan — namely, from west- 
south-west to east-north-east* But at exactly the meridian of Lhasa there is a 
breach between them, perha[>s a fragment of the earth's crust here subsided, and 
into this breach the former inland lake of the Lop basin thrust a wedge-shaped 
bay. How far this bay extends towards the north-east I cannot determine, though 
at the point where we crossed It it was already quite narrow, 



As for the general characteristics of diese mountain-ranges, my observations 
are in agreement with those of the travellers quoted above* They are relatively 
very' low, disintegrated, barren, and extremely ill -provided with springs* Sometimes 
they form hilly ridges, sometimes fantastic craggy' crests. As they proceed from 
west to east, they grow increasingly lower, spread out wider and wider, and arc less 
continuous and less connected. Between the wedge-shaped bay on the west and the 
meridian of Chala-tsdii on the east the southernmost ridges are very insignificant; 
in fact, they cannot be cal lei I mountain-chains at all, they form rather a boundary' 
<rim . As T have just said, the southernmost chain of the Kunik-tagh is larger 
in size, and at its southern foot lie Altmisdi-bulak and the three unnamed (?) springs* 
The map of the Russian General Staff is in error in putting Altmisch-bulak to the 
north of the southernmost chain. As a matter of fact, south of Altmisch-bulak 
there is nothing more than a threshold of perhaps 10 m* in height, which extends 
only a few hundred meters cast of the spring. From the southern foot of the chain 
of Altmisch-bulak a flat gravelly scree sinks down excessively slowly to the day 
desert. On the general map that accompanics the account of Roborovskij s and 
Koslotfs journey of 1893—95 there is a narrow strip of sandy desert between this 
range ami the Kunik-tagh; this is quite erroneous, for in that quarter there is no 
drift-sand whatever. 
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CHAPTER IX. 

THE WATERS TO THE NORTH OF THE KARA-KOSCHUN. 


Of the long course of the Tarim which we have hitherto followed bit by bit 
through East Turkestan, there remains now only a very short [>ortion for me to 
describe. But instead of proceeding to describe straight away the embouchure of 
the river into the marsh ol Kara-koschun I have preferred to record in chronological 
order the observations I made in its vicinity. This will however in no wise impair 
the general view, but will on the contrary facilitate the use of the atlas, which 
it is the object of this explanatory text to accompany as faithfully as possible. 



Let us, then, turn to the 2nd April 1900, when, after crossing the Desert of 
Lop from north-east to south-west, we approached the northern shore of the Kara- 
koschun, and made our Camp No. XXI. Here we had before us a pretty extensive 
sheet of water, the basin of Kanat-baghlaghan-kol, and as it was of a dark green 
colour, I thought it might be of considerable depth, deeper perhaps than the Kara- 
koschun. The region was completely uninhabited, not a sign to indicate that human 
beings ever visited that part of the world. But as I was resolved at all costs to 
take a series of soundings across the lake, we improvised a sort of raft out of the 
pack-saddles of our camels anti tulums , or sgoat-skin bags», for holding water. It is 
true, there was kotak of both toghrak and tamarisk in two or three places, but although 
this appears to be as light as cork, it nevertheless sinks in water; for soft, porous, 
and cracked though it is, its every pore and crevice is packed full of drift-sand. 
Although the grey split wood is excellent for burning, it is unsuited for raft-building. 

Next morning the wind blew with a velocity of 9.9 m. in the second from 
the N. 57 0 E.; and was therefore just right to carry us across the lake. Ac¬ 
cordingly we made our way N. 6o° E. along the shore. The opposite or south- 
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western shore, where our tent wss pitched, wss distinctly marked, in consequence ol 
the impact of the waves, which work with the greatest force and reach their greatest 
height in precisely that direction. The escarpment of the shore Is i to i Va m. 
high, and below it extends a gently sloping abraded terrace, in part overgrown with 
reeds. The water that washed it was at that time brownish grey and muddy. 

At the very first glance it is patent to the simplest understanding that this 
lake must lx: a recent creation, and it can only be a very few years since its basin 
was filled with water. For its kamisch Ls extremely thin and poor; indeed, except for 
an occasional small scanty* tuft, the shores are perfectly bare and barren. The shore, 
which consists of the same sell or that occurs in several parts of die Desert of Lop, 
is brittle and friable when dry*, but when moist forms the softest and most treacherous 
mud possible. The saliferous schor does not however in any way prove a hindrance 
to die sprouting of the kamisch; but here the water has made its appearance so rccendy 
that the kamisch has not had time to spring up. Whenever it accompanies the water, 
it dcsseminates itself very* quickly. In fact, w'hen I revisited the same spot a year later 
the kamisch had increased to such an extent that it was difficult to recognise it again. 

The southern shore of our lake formed a pretty straight-edged terrace, sharp- 
cut, and perfectly sterile, and the jars and jardangs were arranged in two or more 
>storeys» of different heights. From a hill on the other side of this low clay ridge 
we observed yet another lake to the south, cither connected with the Kara-koschun 
proper, or else forming a part of it. Along the southern shore there were at intervals 
patches of kamisch-stubble, surv iving from some former overflow j>eriod. and presenung 
the same appearance as the kamisch-stubble in the interior of the Desert of Lop. 

On our left we had two small elongated sheets of water; hence we di¬ 
rected our steps to the tongue of land which lay between them and the main lake. 
In these little lakes there is a sprinkling of tamarisk-mounds; while perfeedy barren 
dunes of a pretty considerable size overlook their north-western shores. And there 
are dunes again on the tongue of land between the lakes themselves — a significant 
fact. They tell us that they were standing there already when the water first ap¬ 
peared u|>on the scene; otherwise the sand of which they are built up would never 
have been able to transport itself across the sheets of water that stretch to w ind¬ 
ward of them. On the other hand if no change takes place in the distribution of 
the water, these dunes will l>e able to maintain their present i>osition a pretty long 
time, for die wdnd Is moving them along the tongue of land out towards its extreme 
rip. Their horns or wings extend parallel to the shore; in other words, the same paral¬ 
lelism which governs all the relief forms throughout the Desert of Lop obtaias also 
on this shore. The lakes extend from N. 6o° E. to S. 6o° W.; the groovings caused 
by wind-erosion stretch north-east and south-west; the steep sides of the dunes look 
towards the south-west; the prevailing winds and the storms come from the north¬ 
east; and it is the wind which both modeLs the relief features and controls die dunes. 

In places along the shore there is, as l have said, some dead wood; it Is 
certainly old. for it is no longer standing on its own roots. Near to our camp 
rather large quantities of drift-wood were stacked up on the shore by the waves, 
though the pieces were all small and hard — another proof that the lake 
is of recent origin. Owing to causes which we shall investigate lower down. 
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the masses of water have here spread themselves out towards the north. In con¬ 
sequence of this the timber which has recently diet!, and therefore will float, 
is set adrift and carried by the waves uniformly towards the south-west. Were the 
lake old, this drift-wood would have disappeared underneath the dust, the shore- 
ramparts. and the kamisch. Living tamarisks are pretty numerous on the tongue 
of land between the lakes; they existed of course before the new lake-basin was formed. 

We pulled up at an island, separated from the shore by a narrow sound, and 
having a little j>ool in its middle. From that spot we were able to see how the 
lake divided in the east: for while the main body of the water lay towards the 
S. 85° E., a large bay stretched north-north-east. I should have investigated the 
extent and range of distribution of these sheets of water, had it not been that we 
were short of provisions, as well as reduced generally to a low ebb, and the fact 
that the season was advanced. In the following year however I made in precisely 
this same locality the wholly unexpected discover}*, that the lake in penetrating up 
this north-north-east trench at such a rapid rate was in reality travelling lxxlily to¬ 
wards die north anti north-east. 

It had taken us 40 minutes to reach the island; from the island it took us 
2 1 4 hours more to drift back to camp, and yet the distance was barely 3 km.! 
Hut the lake ran high, and out in the middle its water was not quite dear, nor 
quite fresh either. It was evident, the wind had driven thither from the east water 
which had been lying stagnant, and so become salt ; for, as 1 subsequently ascertained, 
the water of the Kara-koschun grows increasingly salter in proportion to its distance 
from the mouth of the Tarim. I^arge masses of water are driven south-west by 
the long-continued wand; of this we had indeed a direct proof in the fact that during 
the course of the day the water rose t V* dm. at our camp; and on the evening 
of the 4th April its level had risen 33 cm. in the last 48 hours. Indeed tin: water 
at camp was so salt that we regretted the empty condition of the goal-skins in 
which we had brought water with us from Altmisch-bulak, but which had come to 
an end a couple of days previously. 

The lake swarmed with wild-tluck; but wild-swans, gulls, anti wild-geese were 
in fewer numbers. South-west of the island the lake was at first shallow; then 
the depth gradually increased to 2 m.; anti after that we obtained soundings of 
2.55, 2.0, 1 .So, 2.30, 2.3s, 3 .33, 3.01, 3.61. 3.70, 3.30, 2.15, 3.35. 2.33, 2.6a, 2.30, I.75, I.50, 
1.30, 1.0a, 0.90 in., and then the lake once more shallowed. Thus the maximum depth 
in tills new basin was 3.70 m.; consequently it cannot comjiare in this respect with the 
Kara-koschun. At the same time, there may be greater depths in other parts of the 
lake, though the want of a boat prevented us from pursuing our soundings farther. 

The storm continued all the following day, and the waves broke upon the 
shore with such violence that our tent was quite wet with their spray. The reflections 
on the sky showed that the lake extended towards the east-north-east, its colour in 
that direction being a muddy steel-gTey, though at both sides of that it was a ilark 
fiery yellow, pointing to the presence of drift-sand and dust below it. 

On the 5th April the atmosphere was heavily charged with dust, so that our 
view was to a considerable extent restricted. We followed the lake south-west as 
far as it extended. Except for the scanty reeds at the water’s edge, the shore was 
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perfectly bare of vegetation. On the right we had an almost unbroken belt of dunes, 
at only one or two hundred meters’ distance from die water. It was here we came 
upon the first signs of human beings, namely two men, probably hunters. Cow- 
droppings showed that live-stock had been grazing there recently. Of wild animals 
we noticed wild-duck, wild-geese, swans, gulls, terns, anil crows, hares, foxes, roe¬ 
deer; and there were vast quantities of wild-boar tracks, as well as of a species of 
Felida , probably the wild-cat, which the natives call molun . And here too there 
were enormous quantities of mollusc shells, of die same kind as those we observed 
in the old Lop-nor, scattered over the ground down to the water’s edge; indeed 
they were under the water, but there are no molluscs living in it there. The same 
thing applies to them as to the few dead and withered poplar-trees which still re¬ 
mained standing on their own roots in a few places along the shores. It may sound 
paradoxical to talk of trees and molluscs l>cing dead Ijcside water. Of this there 
exists only one posable explanation, but that is as clear as the noonday. It is this; 
both trees and molluscs died during an intermediate arid period, and the remains 
which we now found along the shores were much older than the existing lake; for 
this last is far from being permanent, but changes, even as the winds and the dunes 
do in this ever-changing region. 



After coming to the termination of our lake, which ended in a long narrow 
bay, and after we had seen no water for a good long time, we proceeded towards 
the south-west, travelling along a distinctly marked, open >passagej between two 
dune-chains, built up of individual dunes of regular and beautiful formation, semi- 
crescentic in shape, and standing each tolerably detached from the others, and with 
their steep sides as usual turned towards the south-west. The open groove in the 
middle was part of the ancient lake-bottom, still clothed in places with rotting ka- 
mlsch-stubble, a survival of the last preceding jieriod of watering. Immediately south 
of that we crossed over an old river-bed of the same dimensions as the lower part 
of the existing Tarim, namely 45 m. broad, and 6 to 7 m. deep, most distinctly 
outlined anil exceptionally well preserved (fig. 83), with quantities of kamisch-stubble still 
standing on its banks. There cannot be any doubt that the Tarim once flowed 
along this channel; for what other river could have scooped it out so deeply? I 
have already discovered, that the Tarim formerly turned off to the east at Schirge* 
tschapghan. flowing through die arm which Is now called the Tokus-tarim. The 
river-bed I have just mentioned — another loop of which we crossed shortly after¬ 
wards, with three slender poplars diat died young still standing on its banks — this 
Is in all probability the eastw ard continuation of the Tokus-tarim. The Tarim flowed 
here sufficiently long to give die forest an opportunity of springing up, though to 
a limited extent only, on its banks. But before the trees were able to grow to 
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maturity, the river took yet another step towards the south past Kara-buran and 
Abdal. 

Apart from this, we were now surrounded on every’ side by desert, and except 
for the wild-duck occasionally circling overhead, there was nothing to indicate the 
presence of vast sheets of water only a couple of kilometers distant. Here too we 
observed the same sort of incrustation, namely cy linders of sand, cemented by carbonate 
of lime round the stalks of the kamisch and other parts of other plants, such as are 
so common in the interior of the Desert of Lop. In certain places the lakes would 
appear to have been in existence quite recently, perhaps only a few years ago. though 
it is uncertain whether they were offshoots of the Kara-koschun, or, what is more 
likely to have been the case, marshes to which the Tokus-tarim sometimes made its 
way. Anyhow, their shore-lines show that they cannot be old. Here again there are 
low ridges, one or two feet high, separated from one another by gullies eroded by 
the wind, and running towards the south-west; but they presented no obstacle to our 
march, for we were travelling in the same direction. Upon reaching the shore of 
a new lake bay or tentacle — owing to the hazy atmosphere, we were unable to 
ascertain whether it was connected with the preceding arm or not — we dis¬ 
covered five slender dead toghraks standing there; but the water itself was so salt 
that we could only have drunk it at the utmost pinch of necessity. Next we skirted 

the northern shore of a third lake, which, like the other two, was also drawn out 

towards the south-west; but, on the other hand, it possessed a greater abundance of 
kamisch than they do, in fact in places the water was completely concealed by it. On the 
right we still continued to be accompanied by dunes and the mounds of dead tamarisks. 

After proceeding a little farther, our advance appeared to be barred by a 
watercourse, which wound about in the most extraordinary manner, and sent out 
ramifications in every |>ossible direction. But we managed to get across it, and then 
across yet another like it farther on. These eventually turned out to be the two 
bifurcating arms of a channel with running water, which it poured into lakes that 

were in some way or other connected with the Kara-koschun. The channel in 

question winds through a perfect desert, hidden sometimes behind dunes, from which 
it again emerges, to creep along their foot, wearing them away unceasingly and 
removing the obstacles that lie in its path. 'Hie water would have been drink¬ 
able at a pinch, though it had a rank, disagreeable flavour; nor is this to be won¬ 
dered at, for it cannot be very long since it first made its way thither, and since it 
arrived it mast have absorbed a good deal of the soluble salts of the desert soil. 
In the first branch there was a not inconsiderable current — 0.42, 043, and 0.50 m. 
in the second, though this was at the narrowest part, where it w’as only 9.40 m. 
broad. The maximum depth there was 0.83 m., and the mean depth 0.40 m., while 
the volume amounted to 1.88 cub. m. in the second. The second branch had about 
the same dimensions, and the entire volume amounted to 3.5 cub.m. The water 
was pretty clear, and had a temperature of only u°.4C. The bottom w as in general 
so soft, that had anyone attempted to cross over he would have run great risk of 
perishing in the ooze; but where it cut its way through the sand-dunes, and its 
bottom was consequently strewn with sand, it was hard — hard enough in fact to 
support the camels with ease. Two circumstances showed at once that this stream 
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could not be very old. For one thing, its banks were perfectly barren; not a single 
living tamarisk, not a single kamisch-stalk could we discover; it was an absolute 
desert of drift-sand that the water had cut its way through. In the second place 
we actually observed the current in two places preparing to spread out at the side; 
it had already in each case entered a little depression, and was just on the point 
of pouring itself down a tiny cascade, and so spreading out wider. In other words, 
the water was extending and literally gaining ground at the expense of the desert. 

This flowing water cannot very well have issued from any other quarter except 
Schirge-tschapghan, or rather the Karaunelik-kol, Tokus-tarim, and Jangi-jer. On 
16th April we found its volume to be 9.41 cub.m.; on the 5th April previous it was, 
as I have already stated, 3-s cub.m. This last stream may indeed be regarded as 
the extreme tentacle of the eastern system — the remotest terminal, in fact, of the 
Kontsche-daija. Like the Tarim, it enters the Kara-koschun by a double mouth, 
but this lies considerably farther to the east and north than the embouchure of the 
main stream. In a word, we find here a first step in the return of both the moving 
and the stagnant water towards the north. Other broad sheets of water extended 
south of this mouth, and by reason of the sterility of their shores they bore the 
stamp of newness. This also is true of a moderately large lake to the north-west, 
from which the channel I have l>een speaking of appeared last to issue. In that 
quarter too the country was perfectly barren. 

After that we travelled a considerable distance without seeing any w ater, and 
the clay desert was ribbed with low parallel ridges running in the usual direction, 
until w r e at length came to a narrow canal-arm, which, issuing from a lake in the 
east, ran westwards and filled a small depression. To the south of this last there 
was yet another lake, abounding not only in kamisch, but also in wild-duck. 

On the 6th April we marched a long way south without seeing either water 
to the east or high sand to the west. But, although we observed neither living 
vegetation nor wild animals, there was an abundance of old kamisch. In several 
places we passed dry watercourses, but it was difficult to determine whether they 
were arms of an older delta or only ramifications and emissaries from the lake. 
Owing to their number the latter would ap[*car to be their real origin. In every 
case their banks were clothed with reeds. One of these watercourses was clearly 
caused by a river, for it was 20 in. broad and 5 to 6 m. deep, and its north-western 
bank presented an almost vertical face. In fact, these depressions were very often 
sliaqdy outlined in this way; and it is often difficult to make out whether they owe 
their existence to water or to wind. It is only those which are accompanied by traces of 
vegetation that suggest the character of a river-bed. Sometimes, as I ascertained later, 
a groove may have been scooped out in the first instance by the wind during a dry period, 
and subsequently become filled by the water the next time it returned to that quarter. 

The mounds of dead tamarisks were general. There were no dunes; but when 
the north-east wind blows, it sweeps a good deal of drift-sand before it. At length 
we came to a vast marsh of the Kara-koschun; in fact, it was the main body of 
that lake, and stretched north-east and south-west as far as we could see, plenti- 
lull) beset with kamisch, waving in the breeze, and with open reaches of water 
nowhere except along its shores. Here there were abundant signs of human beings. 
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and of live-stock. During that day’s march we observed no toghraks, either old or 
new; we were too far from the old arm of the Tokus-tarim. 

Here then, whilst journeying along the north-west shore of the Kara-koschun, 
we doubled one »po!yp-like> extension of the lake after the other, and one marsh after 
the other, all stretching to the south-west, in accordance with the parallelism which 
obtains throughout the whole of the Desert of Lop. That denticulated or serrated 
outline is quite natural, being a result of the relief as fashioned by the wind; 
the polyp-like arms of the lake are therefore bound to extend towards the south¬ 
west. As a matter of fact, I found that diis side of the lake presents a totally 
different outline from that which has crept into our maps since lVschevalskij’s journey, 
aldiough their delineation is not based upon direct observations. Besides this, die 
Kara-koschun has in many respects changed since Prschevalskij’s rime. 

jjJnH 

Fig. 84 . OLD BE1> or THE TARIM NORTH OR KARA*KOSCHUN. 

We followed, then, the last-mentioned division of the lake towards the south¬ 
west, having on our left large fields of katnisch and on our right a labyrinth of 
countless tamarisk-mounds, the bushes being some of them living, some dead, to¬ 
gether with kamisch and small dunes. As we afterwards ascertained, this marsh 
is direedy connected with the Kum-tschapghan, it being possible to paddle between 
the two without a break. There can be no doubt that in recent times the Kara- 
koschun has expanded towards the north-west, an inference warranted also by the 
number of canals which leave the Tarim between Jurt-tschapghan and Kum-tschap¬ 
ghan, and by the presence of two or three pretty high dunes which rise above the 
thick kamisch in the middle of the marsh. 'Die dunes arc older than the marsh; 
had the water not come there quite recently, they would have been levelled down 
and destroyed. Wild-boar, hares, and hedgehogs were common in that locality. 

Then we crossed over a newly formed arm, without any current and with 
perfectly fresh water, and having Isolated, not connected, dunes, 4 to 5 m. high, on 
its right shore. After that a fresh arm of the lake forced us to make a detour to 
the north, north-east, west, and south-west, and then we encamped, for it seemed 
to be a waste of time to try to find our way through these marshes with camels 
when we had no guide. By the evening we were able to procure guides from the 
neighbouring Kum-tschapghan. These men told me, that the Kara-koschun w f as then 
quite as high as it had been at the autumn high-water season. They seldom re¬ 
membered a winter so cold and snowy as the last had been. The snow was, they 
stated, 2 span (about 44 cm.) deep on the ice; and it was to this circumstance 
that they ascribed the great mortality amongst the fish that spring, and the poor 
quality of those that were left. The lakes and marshes were said to be everywhere 
full of dead fish floating on the surface. 

At the present time, in the region w'here the Tarim terminates, there exist 
only three inhabited places — (1) Kum-tschapghan, with 57 settled inhabitants, be- 
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sides 7 shepherds, 35 people engaged in agriculture at Tscharklik, and 23 who 
cultivate the ground ami breed live-stock at Mijan (also called Saj, though not 
Muran), making a total of 122 souls in all; (2) Tusun-tschapghan, with 32 settled 
inhabitants, in addition to 28 agriculturists at Mijan and 13 at Tscharklik, but no 
shepherds — in all, 73 souls; (3) Jurt-tschapghan. where there are in all 84 people, 
some of whom dwell at I scharklik, but the 84 people belong to only 4 ujlik. 
They used formerly to live at Alxlal, but moved to Jurt-tschapghan after my first 
visit to the place in 1896. Hence, strictly speaking, Abdal no longer exists: the 
old village remains of course, but its former inhabitants now live at Jurt-tschapghan. 

On 7th April there was a fresh wind blowing with a velocity of 14 m. in the 
second. I he drift-sand clung like a thick veil to the surface of the ground, and 
carried along with it twigs and sticks of the withered vegetation. Thus an astound¬ 
ing transportation of material was actually taking place under our very eyes. A 
single day s ride such as that is sufficient to give one some idea of the enormous 
quantities of material that are moved from one place to another by a solitary storm. 
Everything strains towards the south-west: the dunes descend steeply in that direc¬ 
tion, and in the same direction too point their horns. On die south-west side of 
e\ery mound there exists a rudimentary dune; and it is towards the south-west also 
that the gullies run which are eroded by the wind. Thither too the storms cany 
the dritt-sand. It may be laid down as a general rule for the Desert of Lop, that 
the sand increases progressively in height towards the west In the north-east part 
ol the desert there is no sand at all; whereas in the south-west, for example on the 
north bank of the Tokus-tarim. there are high dunes. Taking the Kara-koschun as 
a whole, the distribution of the sand along its shores is as follows. On the east 
(i. e. north-east ) side, which no traveller lias yet visited, there are probably no dunes 
at all, or in any case they are insignificant. If dunes do exist beside the north¬ 
east prolongation of the lake, they must of necessity help to fill up the depression 
by moving out into it. If dunes do not exist there, the same result is brought about 
in an even greater degree by the drift-sand and dust which are blown directly 
into the lake. 'Hie solid material which is thus dropped into it remains there im¬ 
movably, whereas that which is deposited on each side of it (north-west and south¬ 
east), that is to say on dry ground, is caught up by die next storm, and so trans¬ 
ported farther. One moments reflection is sufficient to make clear the consequences 
of this difference between the dry ground and the wet. Suppose that, on the accom¬ 
panying cut (fig. 85), the dark rectangle t a represents the surface of the Kara-koschun. 
and the light-coloured rectangle 1 represents a region parallel to it north-west of 
the lake, and having the same area as the lake. Further. let us suppose that 
the layer of the atmosphere immediately above bodi areas is at a given moment 
loaded with drift-sand and dust, carried thither by the prevailing wind, the direction 
of which is indicated by the arrows. Lasdy. if we suppose that the storm, which 
has just driven the solid material up into the air, ceases, then the material which it 
has lifted up will be deposited evenly and uniformly over both surfaces 1 and i*. 
When the next storm comes, a great part of die material which settled upon surface 
i is again caught up. but that which fell upon the area ta has meanwhile sunk to 
tie >ottom, am is thus inaccessible. During the following storms the solid material 
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is transjx>rted successively from i to 2, 3, 4, 5, etc. After five storms, or rather 
five fractional portions of the same storm,* the dust and sand, which fall after the 
first of these upon the area 1, will come to rest finally uj>on the area 5. After 
the second storm unit (i. e. that part of a storm which is represented by the length 
of the rectangles in question, and which tor the sake of brevity I have designated 
>storm>) a fresh layer of sand and dust, brought from the north-east, is spread out 
over both areas 1 and 1 a; the former layer then lies upon 2, while upon 2 a there 
is practically no layer of similar matter, for the wind section which blows across the 
lake emerges on its leeward side relatively clear, or at all events it has got rid ol 
the heavier material, and has discharged all the drift-sand it carried with it. 



Fig. 8$. EFFECT OF THE DRIFT-SAND UPON THE KARA-KOSCHUN. 

Farther towards die south-west, say on 50. the balance may lx? considered to be 
practically restored again. That is to say, while the solid matter from 1 continues 
to be shifted onwards stage by stage, transported farther and farther towards the 
south-west by each fresh storm, the matter which each successive storm droj^s upon 
1 a remains there, staying where it fell. So that after five storms the layer over 1 a 
is five times as thick as the layer which fell originally upon 1. From this train of 
reasoning it is very evident, that the depression in , which is now filled with water, 
must eventually be entirely filled up with solid matter, and that the accomplishment 
of this result is merely a question of time. In addition to this, there are yet other 
agencies which accelerate the levelling up of the depression; these I shall advert 
to lower down. 

• A wind like that which blew at 1 p.m. on 7 th April travels 14 m. in the second, 840 m. 
in the minute, 50 km in the hour, and tsio km. in the ?4 hours; that is in this last period it covers 
a distance equal to that between Kum-tschapghan and Kascbgar. But where the usual Lop storms 
come from, and how far they go, I cannot determine. In the Lop region at all events the)' appear 
to attain their greatest intensity and constancy in the relatively narrow »gateway> between the Kuruk- 
tagh and the Astin-tagh — the >gatcway» that is which connects East Turkestan with the deserts of 
Eastern Asia. 




*34 


KARA-KOSCHUN. 


Returning to fig. 85 — on that part of the western shore of Kara-koschun 
by which we travelled, that is along the dotted line, we found little or no sand. 
Dunes have l>een unable to form there, because that shore is screened from the pre¬ 
vailing wind, which arrives there without any load of sand. On the other hand 
there is nothing to prevent the formation of dunes along the eastern part of the 
northern shore; and, as I have stated, we did observe dunes there on the tongue 
of land between the main lake and the little lakes at the side on 3rd April. There 
the dunes travel parallel with the lake-shore in the direction of the prevailing wind; 
but the dotted area remains practically free from sand. The sand which exists there 
now will in course of time disappear, provided that the present circumstances persist 
sufficiently long in the future, tliat is unless it becomes in the meantime bound to¬ 
gether by vegetation and collects into mounds. Along the whole western part of 
the southern shore of Kara-koschun there are no dunes; nor can any originate 
there, for that shore is sheltered throughout. 



After that we threaded our way east-south-east through a vast number of small 
lakes. The river on our right was concealed by the rampart of mounds which help 
to raise its surface above the level of the adjacent country. At length we saw up¬ 
lifted ahead of us the detached dunes, bound by vegetation, of Kum-tschapghan. 
Here is the saratlik or >burial-place> of the village, with a fence round the graves 
poles with yaks tails {lugh) and fragments of cloth of a peculiar tridentine shape 
— a custom which put me forcibly in mind of the liabits of the Mongols the only 
difference being that the latter on their cloth streamers inscribe script signs (prayer 
formulas). 
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NORTH AND SOUTH WATERWAYS OF THE KARA- 

KOSCHUN. 


ITie neighbourhood of the river’s mouth had not altered in outward appearance 
since 1896, and the huts occupied the same positions and were arranged in the same 
way as in that year. The natives were unanimous in saying, that on the whole the river 
had greatly diminished in volume during the four years, that the sheets of open water in 
the lakes had become smaller and fewer, as well as shallower, and that the kamish had 
grown thicker, and the fishing had deteriorated. The Abdal lakes were still in existence. 
The huts at the village of Ortang, which existed at the time of Prschevalskij's visit (he 
writes the word erroneously Ujtun), and those of Kara-koschun (Prschevalskij has Kara- 
kurtschin, which is incorrect), were burnt down once when the people were burning the 
old reeds in order to promote fresh growth. Nevertheless both names still survive. But 
when the natives say, that they obtain timber for their canoes from Kara-kol, they' 
mean the district higher up the river, especially that beside the eastern waterway. 
Formerly they were able to use for this purpose toghraks from Mijan; but all the 
suitable trees there having been cut down, those which now remain are too small. 
In the district of Tikenlik the people get material for canoe-making from the woods 
of the Kontsche-darja, ami the canoes made there are said to l>e sold to the people 
lower down the river. 

In the evening it began to rain, at first lightly, but by 10 p. m. it was coming 
down thick anil fast, and so continued most of the night, though with several inter¬ 
missions, until 9 o’clock the next morning. The sky was heavily clouded all the 8th, 
but it was only in the afternoon that it let drop an occasional shower, and at half¬ 
past eight the clouds disappeared altogether. After that the atmosphere was per¬ 
fectly clear and pure, for the rain had cleansed it from ever)' particle of dust. A 
sky of such serenity is a rarity in that country; but it did not last long, for fresh 
dust-clouds were soon imported from the east and north-east. I was told, that as 
late as the 8th April sheets of ice still remained on the lakes in places sheltered 
by the thickest patches of reeds. I did not see any myself on the boatingtrips 
which we took, but the information is not improbably true. 
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With a couple of canoes, and men who knew the country to paddle them* 1 
now penetrated eastwards from the northern river-arm. the Kum-tschapghaii. my ob¬ 
ject being to ascertain whether the marsh had undergone any noteworthy alteration 
since 1 saw it in 1896. After spinning down the river-arm proper on the rapid cur¬ 
rent* we plunged into the Lsdiapghan-s* or narrow channels, which are kept open 
through the reeds. Tor the Bshing. Leaving on our right a tscliapghan that connects 
with the village of Tusun-tschapghan* we paddled across the rusun-tsehapghan-kbh 
which extends from south-west to north-east, though the next basin, the Usun-kol, 
stretches cast and west and has a maximum depth of 2.10 m, On tile other side of 
Bd-tschapghan, 3,11 m* deep, we once more emerged upon an active current (0*5'. m* 
velocity in the second), which however* dividing three times in succession, in that 
way spreads itself out over the marsh. A great number of nets were let down in 
its entrance-channels. Proceeding, we passet! on the right the spot where the former 
village of Ortang stood. Then came a lofty tamarisk-mound* crowned with a nodding 
plume of branches, projecting above the reeds and surrounded on all sides b) 
water, and then on both sides of our route innumerable others of a similar diameter. 
What now is the cause of their being thus situated in the midst of the watery wilder¬ 
ness ot the Kara-koschun, and how is it that the action of the water round their 
bases has not long ago destroyed them? One tiling is a priori perfectly certain* 
namely that they are older than the lake; for tamarisk-mounds never arise in a lake 
or marsh, nor do tamarisks ever strike root in such situations. On the contrary, any 
that happen to he growing in a hollow basin begin to die when the waters come, 
as l had numberless opportunities of observing. The mounds persist of course some¬ 
what longer, especiall) those which do not come directly into contact w ith the flow¬ 
ing water* In the long run however they are bound to go too. As soon as the 
tamarisk-bush dies, Lhe resisting power of the mound on which it grew is at an end, 
and the skeleton of the binding roots begins to rot and wither op. After that the 
mound, like a ruin, becomes the prey of the w ind, and of its transporting and level¬ 
ling activities. In view* then, of the perishable nature of both the organic and the 
inorganic material, we may with a fair amount of confidence say, that it is not very 
long since the water came and encircled these mounds, and that this lacustrine region, 
at any rate in so lar as this particular part of it is concerned, is a new creation, in 
any case not more than a few hundred years old. Generalising from this law. u iiicli 
does not admit of contradiction, we may venture to affirm, that those parts of the 
Kara-koschun in which tamarisk-mounds exist are of comparatively recent origin; 
and this applies to the greater portion of its area* 

At Scharkurama { — cataracts?, waterfall*) our stream turned to the north-north- 
east, with a pretty lively current. Then, entering the Numet-tschapghan. we travel¬ 
led for a while towards the north-west. Here on our left there was firm ground, 
with tamarisk-mounds* and to the south-west we perceived other expanses of open 
water, probably independent sheets with brackish water. For a short distance in¬ 
deed we had firm ground on both skies of us. In other words, the ISlumet-tschap- 
ghan* there cut th rough a neck, forming a shallow, winding canal. The water is 

\ [llc meaning of hckfipgkan is consequent]) Kiunet-fr^hapghjin in equlvjilcnL to 

5uu^ b) j. umet-- Irte verb is (u‘hapmak t »to ilig>. l:sef! .is a 5 iib$t;uilivc, {sdhiipgftan — 'canal >, 
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said to have come thither two years ago: thus the Kara-koschun is, we see, expanding 
towards the north# In the next stage die depth did not exceed i 1 . to 2 dm* Every 
now and again we observed side-basins* the entrances to which were stopped up 
with dams (estfiik) of tamarisk-branches and kamisch, to keep the fish in the canals* 
Extensive areas were covered with a very thin layer of water, which manifest!} had 
come there quite recently* In one place the velocity amounted to 1 49 m. in the 
second* the water boiling as it raced on past the nodding, bending real-stalks* On 
the whole, (ifill ground is general thereabouts and die reeds quite thin. Kuni-kul is 
said to have been formed two years ago, and it is into it that the impetuous Untie 



Fig. 87. A SMALL OPEN 3K TEtE KAUtSCB OP THE WESTERN KARA-ROSCHtJN. 


stream pours itself* There is but little kamisch in the lake, but it is noteworthy 
that what there is should have been able to spread as it has done in such a short 
period as two years. On our left, that is on the north, we could see the summits 
of the sand-dunes; hetice the name of the lake. New lakes have new names* The 
greater numlrcr of the basins I was then passing through and near did not exist in 
1896, but liad come into existence since that date; whereas the route I pursued in 
1896 is now overgrown with reeds. When the old lakes disappear* ilu.jr names 
vanish along with ilium, and are no doubt forgotten by the second generation, for 
they are then names possessing on the whole no importance. L pon reaching the 
northern shore of Kum-kol we were not very far from our line of march of 5th April, 
Jangt-kol, the New Lake, is a name that speaks for itself: it was i-is m. deep* 1 

/Mit, yi'ariuy ia CtXtml Aits, //* 
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always made the.su soundings in the parts which appeared to be the do fu st, or 
which my canoe-men told me were the deepest* Accordingly, it may he taken, 
that the other parts of these lakes were shallower than tile several respective soundings 
which I quote* On the north shore of the Ghol-kol there were mnumerabk- mounds. 

Dead fi.sh were seen floating on the water 
or lying upside down on the bottom of the lakes, 
their bodies shining white through the pure* 
limpid water; and the farther east we advanced 
the more numerous they became* often as many 
as a score or more together in one small area. 
Judging from the vast numbers we saw* I should 
say t lie re were hundreds of thousands scattered 
over the whole of the Kara-koschm The natives 
believed, it was the quantity of snow, together 
with the thick ice, which had killed them* In a 
lake so shallow as tills the explanation is not 
unreasonable, for over large areas the marsh 
must have been frozen to the bottom, and certainly 
those portions would be cut off and isolated 
which lay behind the shallow thresholds. 1 Ugher 
up in the Kara-koschun, where the current was 
stilt lively, the mortality is said not to Iiave been 
so great, I he fish however were in worse condition than the natives ever before 
remembered them to have been. \ try often there was a rank* unpleasant smell 
of putrid tish on the lake. Large (locks of crows were circling over die northern 
shore, no doubt attracted by the dead fish. It was as though a large part of the 
hsh in the Kara-koschun had licen smitten with some epidemic; anyway* their 
rem a ins would help to till up die lake. Generation after generation of them are 
spawned and die, and their skeletons and odier remains settle down into the mud 
at the bottom. We also saw a large number of dead wild-dock. They were sail! 
to be birds which usually spend the winter at Kara-koschun, keeping to the parts 
in which the currents prevent the ice from forming, and where there is consequently 
open water all the year round. Hut that year even diese places had E>een frozen 
over, and the wild-duck* being unable to get at their food in the mud at the bottom 
ot die marsh* had perished of hunger and the intense cold. 

In places where the reeds were thick we noticed several narrow passages, or 
tunnels, leading through them. At first we took these to he ordinary techapghans; 
but we were soon informed differently. They were made by the wild-boar forcing 
their way through the reeds on the ice, and thus breaking them down to the level 
of the water. As for the tiger, lie had not been seen on the shores of the Kara- 
kuschun during die last two years. I was told a wonderful story about die tiger, a 
story which sounds quite fabulous* and yet the natives asserted that it is a fact. 
They said that when the die-tiger throws young* she always avoids localities in 
which there are ants, for the ante attack the young tigers in thousands, anti kill 
tiem, and the natives assigned this as the cause of Urn tigers not having shown 
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himself there during the two preceding years, fur the ants had been more numerous 
than usual. I should not have mentioned this story, had it come from any other 
source except these simple Lop~men, whose imagination is so restricted, that they 
would never invent such a tiling unless there were some sort of warrant for it in 
actual facts. 



Fig, 89. A ISCUAKiHAN^ IK THE StlJHSAKIK-RO l* 

Otak-kdl is l*ounded on the north by firm ground, with tamarisk-mounds; its 
greatest depth was 1,90 m. On the shore of the lake-basin of Fojaghun we dis¬ 
covered three agkifs (sheep-pens), containing in all 100 sheep, guarded by some 
shepherds. Strange to say, we had seen nothing of them when marching past that 
way, Hie two inhabited places in the Kara-koschun district, namely Kuin-tschap- 
ghan and Tusun-tschapghan, are said to own altogether 2300 sheep. Nias Iki ki Bek 
alone owns 600, and hk elder brother 900; but as a rule each man possesses 30 to 
50. The animals are grazed partly in that neighbourhood, partly at Mijan. Sheep 
were kept in Prschevalskijs time also, though not to the same extent. The natives 
are said to set a greater value upon fish than upon sheep. If they lose a sheep, 
they take it quite calmly; but if a fish slips out of a net, they are greatly annoyed. 

Beside the lakes of Tojaghun and F'sun-kdl there exist in all three toghraks, 
about ten years old. and these were the only ones the natives were aware ot in 
that region. These three trees have evidently come from the Tarim and have been 
transported by the current vi& Tschigdik-uj. They prove that there k nothing to 
prevent poplars from spreading and thriving there, and that it is not the fault ot the 
soil that toghrak forest does not clothe the banks of the Kara-kosch un, If only the 
lake should remain where it is a sufficient length of time, forest will beyond doubt 
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establish Itself on its shores. The only reason there is not any as yet is that it has 
1if.1t had time to get rooted; in other words, it is because the lake is an altogether 
too recent creation. ( )n the shore oi the l ojaghun there also la)- three pretty big 
poplar trunks, belonging to old dead toghraks. I hey had been brought by means 
of oxen from a place half a day’s journey to the north, and had been intended as 
the corner-posts of a hut it was proposed to build* In connection with them. Nias 
Baki Itek, the chief of Kiim-tschapghan, himself a man of 64 years of age, told me 
that his lather, who died twelve years before, aged mo ('), had, when a young 
man, seen poplars growing in the place from which the three tree -minks were 
fetched. They had lain for some time buried in the ground (old mud and recent 
drift-sand); and this might also be inferred from the fact that they were especially 
well preserved, and not cracked and dry as the trunks are which one finds in the 
divert, hut they were moist, with the bark and bast still fresh. There cannot be the 
slightest doubt, that these poplars did once grow on the shore of the Schirge-Lschap 
ghan arm (the Tokus-tarim), which is described in voL I chapter KXA II. Nms Baki 
Bek averred, that 150 years ago the entire flood of the Tarim flowed through this 
more northern bed, and issued into a lake situated north of the existing Kara-koschtm. 
At that period the basin of the existing lake was nothing but Ischol ami gobL til at 
is to say >deserb. In die time of the bek's grandfather poplars were plentiful be¬ 
side this northerly arm; but when the stream deserted it in favour of a more south¬ 
erly course, they withered up and decayed. This information agrees in the minutest 
detail with the observations which 1 was shortly afterwards able to make lor 
myself. 

If you ask a Loplik, who was born, and has lived all his life, in Alula!, 
Kum-tschapghan, or lusinHschapghaa, where the Kara-koschun is, he answers, 
there is no such lake. And if you ask about the Lop -nor, he is still more mystified. 
In the case of the latter the reason is that Lop-nor is an old desiccated lake which 
he has never seen, or even heard speak of; in the case of the former, his reason is 
that there really is no lake of Kara-koschun. I his name is by origin Mongolian, and 
an old word, which seems to have been applied to the entire region, just as nowa¬ 
days the Chinese apply the same name to the whole ol the district of Tscltarklik. 
Prschevabkij lighted upon the village of Kara-koschun, but was so incautious as to 
apply the name of Lop-nor to the lake in its vicinity, KoslofF uses sometimes this 
same name, sometimes the name invented by himself, Kara-kOBChurc-k&L * But, as J 
have already said, there really is no such name. The different parts of the lake 
bear different names. Every sheet of open water, tluit is bordered by shallow 
thresholds or thick reeds, has its own name; and, as for various reasons these basins 
change from year to year, so also do their names. The names become, as it were, 
like the lakes themselves — overgrown with reeds; new basins come into existence 
anti acquire new names. The natives possess no gift of generalisation; it is very 
rarely that one name is applied to one continuous geographical object I have al¬ 
ready called attention to the fact that the l arim ha* several different names, and 

* Both these names were, it is tme, printed oti my 111:151 m Mitt -, Eigrlift- Mo- 13c; 

but I bat map was 51 rioted when I was absent in Asia, so that 1 hail no opportunity io correct the 
mistake. 
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that the term Tarim is the only one that is applied over a stretch of any great 
length, and this is simply because it means stiver*. The same thing applies to the 
mountain-ranges; the only exception, the Arka-tagh, being scarcely a proper name 
at all, but rather a descriptive term, »the farther mountains*, the purpose in using it 
being less to distinguish a continuous range than to indicate all the mountain regions 
that lie beyond and behind the better known mountains* And it is equally charac¬ 
teristic of the natives to be blind to the fact, that one common name for all the 
v serious marshy divisions which are formed by the moribund larim would be con¬ 
ducive to order and system. Bach man thinks only about the particular part of the 
great complex of marshes in which he possesses the right to put down his fishing- 
nets. The compound name Kara-koschun-k&l is, from the linguistic point of view'. 
per sc as unlikely and as objectionable as it would be to write Kara-buran-kol or 
Lop-nor-kcik To put the invention therefore upon my map Is a thing I strongly 
object to; it is a term which certainly never came from the Sips o! a native. On the 
other hand, 1 have no objection to offer, either on geographical or purely practical 
grounds^ to the retention of the name Kara-koschun, seeing that it is already in 
existence, although, it Is true, it does signify, properly speaking* something else than 
the lake in question. Did I not on principle dislike to see European names applied 
to the lakes and mountains of Asia, I should call this basin Lake Pr&chevakkij, in order 
to perpetuate once more the memory of the great and able traveller who dis 
covered it, and of the existence of which previous to that discover)' we did not pos¬ 
sess the faintest inkling* Geographically speaking, it is incorrect to designate the 
several divisions of the lake by the names Kum ktil, Tojaghun* Usun-kol, etc.; but 
from the point of view of the native fishermen it Is both practical and convenient 
As a matter of fact Kara-koschun is nothing but a single marsh, which is continually 
changing its shape and Its appearance. Nevertheless the names of the natives are 
not without value geographically, in so far as they enable us to discuss more con¬ 
veniently the different parts of the great lake or marsh. They are also Interesting 
as documents. I would almost venture to wager that within twenty years practically 
all the names which I have recorded from my visits of 1896, igoo, and 1901 will 
have disappeared, even if they are not forgotten* Some of them would however 
still be in use, e. g- Gsun-kfiL or the Long Lake, Jangi-kbl, or the New Lake, Ajugli 
kbl. fir the Lower Lake, because not only are they characteristic names, but 
some of them are under all circumstances sufficiently obvious; yet they would du n 
certainly be applied to different sheets ol water from those thi.j now militate. 

The lake Tojaghim is said to be a fresh creation. It Ls only twt« years since 
it Idled with water, and yet it was in this lake that l sounded the greatest depth I 
obtained anywhere throughout die whole of the Kara-koschun region, namely 4.^ 
mid 5.15 m. This is a matter of very great interest and importance. For one thing* 
it shows that by the side oF the depressions which contain water there exist other 
dr)' depressions still deeper, into which the water is only prevented from flowing by 
intervening ndgex and tlirriholds. Whenever one ol these thresholds Is hrok.cn through, 
or if it is at any point so low that, when the w ater rise* unusually high it runs over 
it, then the depression behind it gets filled* Tojaghim is a lake-basin of this cha¬ 
racter, which has been formed on the north ride of Prschevalskij's Kara-koschun. 
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Why did the lake not expand southwards instead 5 For the simple reason that in 
that direction the surface rises towards the foot of the mountains. The rise is, it 
is true, exceedingly slight at first; but it is at any rate sufficient under the existing 
conditions of levd to prevent any expansion of the lake in that direction. Hut at 
™ eari * r [™od in the history of the existing lake the volume was sufficiently 
great, a* 1 had occasion to observe on another excursion to overflow stretches of 
country' that now he dry on the southern shore of the Kara-kosdum. Thai the lake 
“ ! ts P resi:nl condition neither possesses the power to expand southwards, nor ex- 
u its any tendency to do so, I shall prove subsequently, No, the lake expands 
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,mly towards the north; and why? Since Frschevalskij’s basin has become in gnat 
part filled up with various materials, the water must of necessity go somewhere; for 
as the lake grows shallower it is no longer able to accomodate the same quan- 

w b f “ k r ", time * itS <*"«' P<«* W become overgrown 

with kamisch. which binds together the asollan dust, drift-sand, river mud. and or¬ 
gan* remains, so that, according to the law of communicating vessels the 
water must eventually run over and fill the parts which lie lowest. This is the 
simple an, I natural explanation of the origin of the lake of Tojaghun. and indeed of all 
he two-year old sheets of water of which this lake is merelv one link. Fig. 

9 < give a rough sketch of the relations in question. The cause of the tXjZ 
being of a greater depth than the parts of the Kara-koschun that lie next it on the 
sornl, «s also at once perceptible upon comparing the rectangles i and , a in fig g 5 
he rectangle t represents dry ground, where the erosive and corrasive action of 
the wind has been a, work, so that as time goes on. the soil becomes scooped ouT 
w .was the bottom of the rectangle is becomes raised by the sediment deposited 

. ' C °7 e ? ,le ? l , y “ the momeM wl*» ‘I''-' water expands and transcends its 

bounds, and the lake takes another step towards the north, it is obvious that it is 
the northernmost depression which is relatively the deepest. The depth is however 
never adjusted, lor from the very first moment of its existence the bottom of the 
new take-basin begins to rise, that is provided there is no sttong ™t r^ 

i rough at then the kamisch gradually establishes itself, and the sediment betrins in 
be deposited in layers along its bottom. ^ t,J 



¥tg. r) i* 

We saw die last fishing-net in the eastern part of the Toiazhun ■ fur tint k 
hnhtst — .ta to feta™. ^ „„ 
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greatly in quantity, possibly because the water is not perfectly fresh* at all events 
not so fresh and unvitiated as farther west* This circumstance again is interesting; 
but the question requires for its elucidation an ampler fund of observations than I 
have at my command* All the. same the natives are unquestionably right, when they 
declare, it is during the last ten years that the fish have decreased in number; nor 
is there anything strange in it if they have, for the lake itself is dwindling* i am 
however unable to explain where the fish go to* Perhaps they have an instinctive 
premonition that the lake will one day disappear, and consequently retire up-stream 
and enter the marginal lakes which promise to be more permanent* Difficult though 
it is to disentangle the intricate delta of the Tarim, it i> even more difficult to ac¬ 
count for the migrations and wanderings of the fish, Ii cannot be denied, that in 
Ehese waters, which change their position and their course so frequently and so sud¬ 
denly, die conditions under which the fish live are more than ordinarily precarious, 
and there can be no doubt that many of the changes that take place in the river¬ 
beds cause hosts of fish to perish* 

Leaving the Tojaghun, we entered a canal running towards the north-east and 
having a maximum depth of 4.51 m* This led us into the lake of jakanlik-koh this 
too a very common name in those regions;* in which firm ground exists only on the right, 
that is towards the south — possibly a long narrow- tongue of land, or an elongated 
island, parting two equally long chains of lakes or strips of water belonging to the 
Kara-kosdnm* 

On the right the Jakanlik-kdl is entered by a canal, which 1 was toll I was the 
one upon which l towed in 1S96* although 1 was of course unable to recognise it 
again* for all these canals are precisely alike. It was however interesting to lcartl, 
that almost the whole of the route l then traversed from Kum-tschapghan to Jokanak- 
kol was now completely overgrown, so that it was no longer possible to force a 
passage through it with a canoe* True, the people had endeavoured to ke:ep the 
canals open as long as ever they possibly could by every spring diligently pulling up 
the freshly sprouting kamlsch and jiikan by the roots, but in the long run the ve¬ 
getation had proved too much for them: and as the canals had also shallowed* and 
the fish deserted diem more and more, the fishermen too had eventually abandoned 
them to their fate* After the very first year that they abstained from pulling up 
the reeds, the canals became overgrown to such an extent that it was no longer 
possible to find them again in that impenetrable jangal (jungle). Thus the route l 
followed in 1S96 lay to die right of the route 1 had thus far pursued, i, u* to 
Jakanlik-kol* namely the new* two-year-old waterway farther £0 the north. 

In the Kakmak-tschatschkan-kbl there was firm ground towards the north, but 
the Usnn-kol is bordered by firm ground on both sides. The latter gave depths of 
2.03, vjs and 2.2a m,; these soundings were obtained in the same part ot the lake as 
that in which I got my maximum sounding in 1896* namely 4*25 m. As the sound¬ 
ings in 1S96 and those in 19OO were not taken at the same spot, it will serve no 
purpose to compare them together: indeed in waters that are so changeable as these 
are. it is scarcely possible to obtain different soundings in the same precise spot* It 


* [n 1896 l was told that this ftaine was Jokanak-kul. 
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would not be right therefore to compare 4.25 m., the maximum depth of 1896, with 
5.15 m., the maximum depth of 1900, and say that the lake was 90 cm. deeper at 
the latter date than at the former. The bathymetrical value is in both cases purely 
accidental. On both occasions I of course measured the places which appeared to 
be the deepest; still, that would not preclude the existence of even deeper depres¬ 
sions in other places not far away. 

Next comes the lake of Ajagh-kol, pretty large in size, which is said to have 
contained water for 25 years. Before the water came, and it came from the south, 
the site of the lake is said to have been jierfectly dry and barren land. The name, 
w hich means properly the Foot Lake, that is the slowest*, >outermost», merely joints 
out the lake which at some time or other was the last, or the most easterly, in which 
fishing was carried on. But, as I have already said, this is now deserted by fish 
and fishermen alike, no doubt in consequence of the deterioration in the quality of 
the water. 

Crossing a series of small basins, with a depth of not more than 0.50 m., we 
came to the Lakone-teresi-kalghan-kol and Schaptik-kbl, and finally to the Kanat- 
baghlaghan-kdl, this the largest not only in 1S96 but also in 1900. True, the reeds 
had spread, and their distribution was altered, to such an extent tliat I should never 
have recognised the lake again, had not one of my canoe-men, Jaman Kullu, who accom¬ 
panied me on the earlier trip, and who w p as with me again now, convinced me that 
we were travelling over the same route. In 1896 I obtained in this lake soundings of 
2-85. 3 -«S» 3 - ,0 » an <l 2.10 m.; on this occasion (1900) the deepest places were 1.70, 2.50, 
and 2.05 m. 1 hese figures do indeed admit of some comparison, seeing that the 
soundings were taken in both cases in the deepest parts of the same basin. The 
mean of the former series is 2.80 m., and of the latter series 2.08 m. Thus there 
can be no doubt that in the four years the lake had grown shallower; so tliat in 
this case it was not pure chance that the lake was found to be 72 cm. shallower in 
1900 than m 1896. As the lake grows shallower, the kamisch spreads more and 
more, and it was there shooting up in parts of the lake which formerly were too 
deep ior it. Consequently the area of open water has decreased considerably since 
1896, and yet this was the largest continuous sheet we saw during this present 
trip. \\ e forced the canoes as far through the kamisch as we possibly could. When 
we were at length unable by our united efforts to force them any farther, we set 
lire to the reeds, drawing back until they had cooled down, after which wc continu¬ 
ed again. In the end however wc were obliged to desist: it was quite impossible 
to proceed farther. The old strong reeds had l>een broken down by w ind and storm 
in sheaves so big and thick that we could easily have walked upon them without 
any risk whatever of dropping through, nor was there any side-passage through 
these hard, coarse reed-stalks where it would have been possible to work the 
canoes. Behind this impenetrable barrier lay the lake-basin of Turkomak-kol, which 
I crossed oyer in a canoe in 1896, but which is now everywhere inaccessible. 
Its name will soon lx; forgotten. Jaman Kullu estimated the distance between the 
point to which we now penetrated and the point we reached in 1896 to lie filial 
to the distance between the eastern end of the Lakone-teresi-kaighan-kbl and the 
Pom 1 where we were now Accepting the data given by my velocity-instru- 
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ment, this distance amounted. I calculated, to 6277 m., which agrees approximately 
with my former map in Peter manns Mitteilungen , for it makes this same distance to 
he about 6 km. Thus in the course of four years the navigable area of the Kara- 
koschun was shortened by no less than 6 km. If the vegetation continues to gain 
ground at the same rate, the marsh will be impassable in 25 years. I his ho\\e\er cannot 
take place, because, in the first place, the encroachment the vegetation advances in¬ 
creasingly slowly towards the west, where a strong current still flows, and because, in 
the second place, the point at which we were stopped in 1900 probably a relatively 
shallow threshold or bank, bearing an exceptionally rich crop of reeds; whereas 
the Turkomak-kol was no doubt still in great part open and free from reeds. Never 
theless it not only* can happen, but probably also will happen, that wii/itn 25 
years the existing Kara-koschun will be everywhere impassable; but the reason 
will be, that ere that time the water will already have sought out another basin 
(see below). Whereas Prschevalskij in 1876 was able to paddle all the way to 
the village of Kara-koschun, and I in 1896 was able to get only as far as the 
farther extremity’ of the l urkomak-kbl, in 1900 I was not able to reach even 



Fig. 92. THE EASTERN I'ART OF EAR A-KOSCHUN, AS SEEN FROM A MOUND ON THE 

NORTHERN SHORE, IS 1896. 


the beginning of this lake. Along this waterway therefore the marsh is growing 
smaller year by year, while the water is spreading northwards over tracts which 
at the time of Prschevalskij’s visit belonged to the desert. According to the state¬ 
ments of the natives, there are but few sheets of open water to the cast of the 
Turkomak-kol. Beyond this lake there is nothing except kamisch. and it extends a 
pretty long way' towards the north-east, until finally it thins out and disappears, 
whereupon the desert from the north and from the cast close in round this dvvin 
dling lake-basin, which is advancing with giant strides to its destruction. On the 
whole, the lake was said to be just then, at the time of our visit, at its highest 
level for the year. From that time its level would drop every' day, until in the 
summer it liecomes so low that not even the smallest canoe is able to get over the 
low thresholds on the way to Ajagh-kol; the farthest place to which they can 
advance is the upper part of the Usun-kbl. At the point where we turned back, 
the water becomes brackish, but not bad enough to make it undrinkable. Ihe 
Kara-koschun rises again in October, when the real spring-flood from the moun¬ 
tains at length succeeds in reaching these remote regions, though it does not then 
rise as high as it does in April. For during the summer evaporation is active, and 
large quantities of water are required to make good the loss. But when the lake 

/Itdii r, Jtttrnty in Central Asia. //. *9 
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freezes, it is pretty full of water, and the icy covering promts it against excessive 
evaporation. When die spring-flood readies it* its level is already considerably 
higher than in the autumn. 

After spending the night on the shore of the 1 ujag hum we returned on the 
9th April to Kmn-txchapghan* That day the temj>erature did not rise above 12 ' C*. 
and the wind blew from the north-east with a velocity of 8 m. in the second* The 
fresh green shoots of the kamkeh were only 1' j dm. above the surface of the 
water, and they were still thin. 



Fig' t»JFFERt5Cat OF DEPTH IS’ THE SOUTHERN AND NORTHERN PA FT OF KjtfU-KOSCHI/N. 

On the 11 th April 1 made an excursion by canoe along the southern water¬ 
way; for there are but two. the one which begins with the Kuiu-Uchapghan h ranch 
of the Tarim — this I have just described — and the other which begins at the 
Tusun-tschapghan branch- This latter flows with a rather lively current towards 
the east-soutii-cast h winding but little* Its volume decreases however very soon, 
ior it gives ofi on the right thirteen small blanches, each about one meter broad, 
which go to form the most southerly lakes of the Kara-kosdiun. Thitse I will 
describe presently. Ihe thirteen little channels are said to have originated three 
years ago, or in 1S97, and every year they get bigger* Beyond doubt they have 
started since the central parts ol the Kara-koschun became Idled with kamisch and 
otlier material, checking the flow of the water eastwards, anti compelling it to 
spread out over its banks in the lowest part of its course. This would seem as 
though the Kara-koschun were manifesting a tendency to shift its position towards 
the south; but that is not really so* Thu lakes of Abdal are also the result of 
this tendency of the lower Tarim to break up into deltaic arms, for they too 
are fed by a I fluents through the right bank of the river. These terminal lakes 
show rather a tendency to travel back, as it were* up-stream* as Bogdunovitsch 
pointed out* 

At 1 stain-tschapghan we left the river behind us. to flow on, greatly reduced, 
to fusiin-tschapghan, while we steered south-east through the thick kamisch, The 
canal we followed entered the Uktu-kol, which has direct conntiction with the Bujat- 
kol. It is here that die people of Tusun-tschapghan have their most profitable 
fishing-grounds. The greatest depth here was e,Gi m*, and in the next following 
lake, the Qtrora-ktii, 1 obtained the maximum sounding of the day* namely i.p» in- 
As a rule, however* it is seldom that the depth exceeds i.„ m,; and after we bad 
trav ersed the Jiikanlik-kol and the AjaghTol. and a whole series of small confined basins 
running south-east, until we came out upon the Sate-kdl we found that the depth 
was rarely as much as 0*3 m. l T pon comparing the maximum depth in the north 
(5**5 m.) of the Kara-koschun and the maximum depth in die south (1,90 m.}, we find 
that in the former quarter the lake is nearly three times as deep as in the south1 but 
when we com pan: the mean depths of all the soundings along the northern and 
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southern waterways we find that Lhe figure for the former is nearly six times the figure 
for the latter. This is illustrated in fig. 93. South of the Kara-koschun lie the border' 
ranges of the Tibetan highlands, north of it the Desert of Lop* Now in a lake situated 
at the foot of a big mountain-range, it is usual to find its deepest depression in 
the part which lies nearest to the foot of the mountains, as we shall find to be 
the case in several lakes when we come to deal with Hbct- I he vertical section 
of the Kara-koschun ought therefore to be like that shown in the upper cut of 
fig. 94, whereas in reality tl is as shown in the lower cut ol iig, 94* Since, then, 
the form of the depression is like this it ought to excite no surprise to find that 
the lake is Hitting northwards. 



yakUn and turkvmak are far more plentiful in this part than kamisch; the 
last-named is thin and poor, and does not seem to thrive. Wild-duck, wild-geese, 
and fish are also fewer than in the northern parts; in the Sate-kbl they are practi¬ 
cally absent altogether. Across this lake, and Its next continuation, the l ais-kol, 
or the Shallow Lake, our course was nearly due east. In point of fact, these two 
form one lake, both prelty uniform in breadth, nearly a couple of kilometers, and 
bordered on the south by firm ground, and on the north by a thick belt of jtikhn; 
this last prevented us from travelling along the deeper parts of the lake. W here 
we paddled the depth was, as l have said, 0.3 m,; but southwards the lake shallowed 
mar*.: and more towards the black line of the saliferous and absolutely barren i* Jut *. 
which forms the margin of the lake on that side. It Is there that tltc road to 
Dung-chan (Tung-chuan) runs, marked in a few places by w hthans of branches, 10 
show the direction it takes. At intervals too there are low mounds, some with dead 
tamarisks, others with living. The whole of the area of the lake which lay south 
of our route was open and bare of v egetation, and on that side we passed only a 
few clusters and islands ot jakan and turkomak. Otherwise the bottom of the lake 
is perfectly barren; I failed to detect even a single Alga. Thus from the beginning 
of the shallow part of the Sate-ko!, all faunal life ceases; even the fish do not 
venture to invade these shallow, tepid, anti not perfectly fresh wateis. The lake bottom 
is not covered with sand, but with fine yellow mud resting immediately upon black ooze 
or blue c!ay t which at the least touch of the paddle boils up like ink. Walking 
across it, you sink in to the depth of 1 dm,, but underneath the ooze and the day 
there is firm ground* namely a saliferous layer as hard as stone* W ith this 
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hard white salt — we Had great difficulty in chipping a piece off with a paddle 
*— only i dm. below the soft sedimentary matter it is astonishing that the water 
of the lake is as fresh as it actual!) is- This salt layer was deposited in a desert 
lake tltat was drying up and disappearing; and there can exist no doubt that it 
marks an earlier stage in the migration of the Lop-nor — perhaps this was the 
position of the lake before it travelled north. Not having implements with me* I 
was unable to measure the thickness of the salt deposit; hut from what uiv canoe- 
men told me, and they fetch salt from that place in summer, partly for their own 
use, partly for sale in Tseharktik* the maximum thickness approaches 85 cm- 
though in one place, namely where wc landed, the thickness decreases to 10 cm* 

In the part of the lake called Avugh-koH, there juts out from the southern 
shore a flat cape, on which stands a nischan consisting of a faggot of branches; 
it is there that the Dimg-chan-jol. or road to Ttmg-cbuan* divides* While die right 
branch goes up into the mountains vfS Dungllk and Tatltk-bulak, the left branch 
continues on through the desert of Gobi to the town already mentioned, and is said 
to traverse schor and tschoL i» e, a salt surface and desert. This branch seems to 
swing away from the Kara-koschun; I say >seems>, because it is impossible to ob¬ 
tain, even from those who have travelled that way, really trustworthy information 
as to how far the marsh and its kamLsch-beds extend to the east* A little east of 
the cape there was a black round island projecting about one foot above the sur¬ 
face. Towards this we peered, with the intention of landing on it; but it was bv 
no means so easy * for the canoes soon stuck fast in the mud and we had to 
plough our way on foot through die 002c and slush. At length we read us.I 
the road, which ns ns through a country' absolutely destitute of organic life* The 
soil was genuine schor. that is a blend of dust ami clay, perfectly dry and 
hard, and broken into 1 warts* and blisters’, which looked as if they had been 
formed by gases whilst the ground was still moist* Close to the water-line there 
was a belt of a different consistency, namely perfectly level silt, yellow, almost 
white in colour, and only recently exposed in consequence of die shrinkage of 
the lake. 

Still farther east this long lake grows so shallow', that we had perforce to 
paddle amongst the jakiin in order to make any progress at all. One of the 
small lakes we crossed over is called Jakiinfik-kol* while the most easterly part 
of the big lake is called G&lme-katgen-kol, or the Lake of the [*ost Fishing" 
net, a name which proves that Ashing was, at any' rate formerly, carried on 
theft At the present time die Ajagh-kul marks die eastern limit of regular fishing 
along this southern waterway, although the people do occasionally put dawn their 
nets in the jangal north of die Sate-kbL East of a schor island, which occupies 
the greater part of the breadth of the Gblmt-katgon. the water was so shallow that the 
canoes would no longer float, but had to be dragged* At length even that w;ls no 
longer possible, and then we stopped. The water there was a light yellow. showing the 
reflection of the bottom, which is everyw here covered with a layer of fine yellow silt, 
die product of atmospheric dust. The greatest depth near the point where we turn¬ 
ed back was 19 cm,; but large portions of the lake-bottom were either wholly 
exposed or just flush with the surface of the water. And yet there was a slight 
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current* its velocity being o. u m. in the second- It proceeded towards the north 
and north-east, where the vegetation was thick and Luxuriant* Large areas ot 
both jakan and kamisch were broken off Level about 25 cm above the water- 
surface, and as the I Token stalks all pointed towards the west and south-west. it was 
manifestly the wind which had mowed them down. I his pointed to the occurrence 
of an early spring storm, before tire ice broke up, for the water would not he resi¬ 
stant enough to sent: as a tulcrum against which the stalks could lie snapped, lire 
ice was said to have broken up here in the beginning of March, whereupon the 
surface, owing to the influx of the spring-flood, had risen: but quite recently it had 
begun to drop again, and during the last few days had subsided pretty rapidly* 

Still a drop of 25 cm. since the break-up of the ice is unexpectedly large, especially 

as only two days before we had been told in the northern part of the Kara-koschun, 
that tlie water there was unusually high- It is not likely that the northern and the 
southern waterways are everywhere separated by a strip of firm land, such as would 
allow one-half of tire lake to stand at a higher level than the other half in virtue 
of a greater influx. This might indeed be conceivable were the k it ami of die 
Tarite greater than the right arm; but, as an actual (act, tilt Kum-ischapghan arm, 
which goes to the northern waterway, is smaller than the Tusun-techapghan arm. 
which leads to die Sate-kfil, where this big drop took place. Possibly a large per¬ 
centage of the water of the Tusun-tschapghaa finds its way northwards by winding 

passages, and die Satu-kol is also possibly in great part cut off from the north, so 
that in reality It docs drop more quickly than the other part ot the marsh. It is 
likewise just possible, that the broken stalks were survivals from an earlier year, when 
the levels were different. 

In point of area the Linked lakes SaD -kdl and Golme-katgrn-kbl must be the 
largest sheet of open water in tire whole of the Kara-knsrfum. considerably larger 
in fact than tin: Kanat-baghlaghan-kbL But there is a great difference between the 
two basins. In the latter there is water all the year round: it is however ten rimes 
as deep as the Sate-kol, which receives no farther influx after the early summer, so 
that it contracts, becomes salt, and dries up completely, exposing die Liard yellow 
clay, which cracks into polygonal saucerdike patches, with upturned edges. The 
kamisch and jakan are shrivelling up, and survive only in the jangal in the deeper 
water. This win explain why the vegetation in these linked lakes is so thin and 
poor* Fifteen years ago, before these lakes were formed, their sites were dry' 
land; but when the central parts of the Kara-koschun became overgrown with 
kamisch, the wafer there was literally forced to flow over into the adjacent parts, 
ami it was then that these lakes originated* The southern lakes dried up com¬ 
pletely tor the first time in the summer of 189^* though they filled again in the 
following autumn. Since then the water has diminished at an increasing ratio, and 
in the year of my visit not one of the fishermen of Tusunrischapghan had been 
over tho these regions. The year before there were still some fish, but that year 
they had completely disappeared, having no doubt a premonition that the ilij cl 
these lakes is past. 

Unfortunately my plans never allowed me time to go round the eastern end 
of the Kara-koschun, and not even a single Living native has ever visited that part 
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i>l the lake, There is nothing t<■ attract them on the border-lands lietween the 
decaying kamisch-fie!cb and the desert. AH 1 could learn from one old man was. 
that 1 1 to J 4 km. north-east or east-north-cast of the point where we turned hack 
there lay the district of Kugek; and that by the Dung-chan road it ius about one 
days journey to Latschin. Some years ago the long linked lakes had continued a 
good hit larther towards the east-north-east. The easternmost basin is called 
Soloma t though there k not a drop of water left in it. and it is now completely 
inaccessible. My informant, who visited Laischin twenty-one years ago, told me that 
over against Latvian the open water came at that time to an end, ami for a 
days journey farther there was thick kamlsch; that was followed by a belt of dead 
kainkth, which gradually merged into the desert. If such was the case ct years 
ago, it must be even more true at the present time; indeed it is most likely that 
even more extensive areas of fresh kamtsch have died since then. 



CHAPTER XI 


VOLUMES OF THE TARIM, JURT-TSCHAFGHAN AND 

KUM-TSCHAPGHAN, 

Before I proceed to describe the embouchure of the Tarim into the Kara- 
koschun, it will be expedient to deal with the last remaining portion of the rivers 
course. We started for Jurt-tschapghan on 12 th April, sending the caravan along 
the left, or north, bank of Lhe river, where it had to cross over thirteen canals, 
which break away along that stretch and pour their water into the lake-basin that 
we toudu-d when we travelled along the northern shore of the Kara-koschun, and 
the united outflow stream of which we crossed over on 7th April when on tin- way 
to Kurn-tsdiapghaiu 1 myself, accompanied by two men to paddle, proceeded up 



Fig. 95. Tilt TAMM A SHORT UISTASCE ABOVE JL K I TSCilABC HAN. 
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the river in a canoe. The stream grew stronger tile holier ire advanced Its left 
l>ank was plentifully supplied with reeds, so that we seldom saw the canals which 
break away from it along that part. On the same side loo there arc some tamarisk- 
mounds, but none on the right, or southern bank, which is flat and bare all the 
way to the edge of the kamisch-beds, a distance of a few dozen meters* On the 
whole the left bank is the higher, as well as the more definitely marked < »f die two* 
On the right we observed tive canals, the last of them called Tughdake^tschapghan* 
all entering marshes that are connected with the lakes we visited on our second 
excursion along die Kara-koschun (see the preceding chapter)* Entering the sixth 
canal, JoJ-tschapghan* we lelt the river behind us, anti from that point paddled on 
the lakes* lliese are identical with those which 1 have called by the general name 
of tin lakes oi Abdal. On this occasion they wen* distinctly larger and more expanded 
than in 1896* In tlie vicinity of KGtschuk-attamning-koli (Ktitsciiuk-attam) we sounded 
a depth of 2,70 m., though there were stated to be greater depths on both sides of our 
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Breadth = 47.4 ni, Jitrwsckipghiin* April ij. Scale 1:400* 

routtr* The lake of Kajul (Karaul:)-k 5 l is relatively large. This, as well as those 
just alluded to* Eiave come into existence within the last two years. Then follows 
Kamiischluk-koli and l urkomaklik-kblL From the beginning of the Usun-fcof* 1 
perceived to the N, 33" E.* and at Lhe distance of two or three hundred meters, 
Kuntsehekan Bek’s Abdal* where I stayed fora time four years before. Although the 
huts still remained, they were surrounded on all sides by water. At length the lakes 
grew both shallower and narrower* and the karnlsch came to an end, while here anti 
there a tamarisk, growing, not on the usual mound, but upon the level ground, emerged 
above the water; it was between these that we paddled* except where the depth 
was so slight that we had to drag our canoes. The lake extended all the way to 
the village of Jurt-tschapghan, close to the wall of the fort. It was three years be¬ 
fore (1897) that the inhabitants of Abdal were compelled by newly formed marshes 
and lakes* which threatened to cut them off from the road to Tscharklik. to remove 
to this place, and it was here that old Kuntsehekan Bek died in 1S98* Tims \b- 
da! is a movable entity* a place of transitory existence* One hears of Kona-Abddb 
anti Jangi-Abdals in various quarters; the oldest Abdal of all lies north of the 
existing waterway * on the bank of the Schirge-tschapghan arm and near Its lakes. 
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At the present moment there is no Abdal that is inhabited, for the district around 
the existing village lias long been called Jurt-tschapghan* But even this situation 
appears to be in danger, for it is surrounded on every side by marshes and lakes* 



fig, ifj . Left* o*68 i.i* Ji-r* 4'i° 4-vi 5 *** 4*.i3 , °'8 t —* depth* Right* 
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aS 41 41 34 5° 33 velocity. 

3 S 44 39 33 
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Breadth = 30*0 m. Tarim at Kum-uctMpghan, April 10* Stale 1 :40c* 

Measuring the river at Jurt-tscbapghan on j jth April, 1 obtained the following 
result — breadth* 42.4 m*; mean depth* 3 -3*5 in.; mean velocity, q . 6 qi $ n’t. in the 
second; and volume, S$, lt cub*m. in the second. I have already stated* that at 
Seiurge-tschapghan on 19th April the river had a volume of ioi.sr. cub* m. in the 
second, or r6 culun. more than at Jurt-tschapghan, although the measurement there 
was made six days later, at a time when as a rule the river is subsiding, and with¬ 
out taking into account the influx of the Tscfrertschen-darja* though it was then, I 
admit, insignificant* for its spring-flood does not get down to these lakes until the 
early summer. The difference of volume was unexpected, because the river gives 
off no canals above JurHschapghan* It must therefore be accepted as a proof of 
the enervation which overtakes the Tarim before it reaches the Kata-koschun, an 
enervation which can only be ascribed to the extremely heavy evaporation that goes 
on, conjoined with the absorption of the water into the ground. 

Along the short stretch bet wen 
[urt-Lschapghan and Kum-tschapghan 
the loss of volume is enormous* the 
cause in this case being the great num¬ 
ber of side-canals, which like a delta 
spread the water out before it enters 
the terminal basin. The following 
measurements, made on 10th April, 
serve to illustrate these points. At 
Kum-tschapgban the river had the 
following dimensions — breadth, 30*0 
m*; mean depth, 2,601 m.; mean velo¬ 
city* 0.33*3 m, in the second; and 
volume* 26.24 culam* in the second. 

These data were obtained just above 
the point where the river divides, 
and where the water was flowing 

//r din, yettrnty ia Cmfoal Alia, II. 
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steadily downwards without eddy or hack-stream, though there was a narrow bolt 
of stationary water under the right Hank- This batik was low, with marshes and 
tiny pools of a score or so meters to tht south of it. The opposite bank, where 
the huts of the village stand in two rotes, is more accentuated and higher, name!) 
i ’/a nn 



fTCiitkh = m. Tu_vitj^hfipgkan branch, April io, Scale i ; 200. 


With the view of controlling the results 1 have just given, as well as of 

ascertaining how much of the water went to the north and how much to the south, 

I rook the following measurements immediately afterwards in the two riverarms 
separately, which in plan resemble a hay-fork (fig. 9®)- The Tusun-tsehapghan arm 
had a breadth of 22.0 m.; a mean depth of 2.36* m + ; a mean velocity of 0.3739 m.j 

and a volume of cub.m* in the secomk Fhe lett bank, against which the 

most powerful part ol the stream was driven, is t m. high, and vertical, and farther 
down rises slowly up towards some old dunes, bound together with vegetation; con¬ 
sequently they are contained between the two river-arms, anti thus serve as a memorial 
ot the time when the drift-sand was able to spread freely westwards in this part of 
the country as well. I he right bank rises into a low rampart, behind which, on 
the south, arc marshes. 
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Rreatllh = 224 m. Kuni-tschopghau branch, April 10. ikak 1:200, 


The Knm-tschapghan arm on the left had a breadth of 22.6 nv; a mean depth 
of 1.543 m.; a mean velocity of 0.3055 m,: anti a volume of 8.58 in. in the second. 
Here the left bank ascends to the highest dune-hill, bound by vegetation, that there 
is in that region, its altitude being 10.24 m*i but the right side of the stream is 
occupied by a silt-deposit at the very verge of the water. This applies however 
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only to the cross-section where the measurements were made, as depicted in the 
accompanying figure (ioo). From the same figure we may also see, that there 
is an elevation or hank in the middle of the stream, with only O.&. m. depth, 
just below the place of measurement the left bank is lined by a string or alluvial 
mud islands, forming a sort of temporary barrier against the big marsh which extends 
immediately north of it, and is fed by the canals that issue from the left bank of 
the Tarim between Kum-Lschapghan and Jurt-tschapgham The volume of the two 
arms thus amounted to 27.97 cub.m., as compared with 26,24 cub.m. in the un¬ 
divided main channel higher up. Consequently there is a difference between the two 
sets of measurements of [ ,33 cub.m, I he results obtained at the twentv points in the 
two arms are no doubt more reliable than those obtained at the nine points In the 
main undivided stream. There is however this difference, that in the former case 
the result is affected by four banks, whereas in the latter caw: there are only two 
concerned* We may take the mean between the two measured volumes, or 27,10 
cub.m., as being the actual volume at the moment of measurement (see vol. I p. 32). 



Fig. icj. niSTJUtun ion nr watek in the kara-koscik'n. 


’phe volumes of the two arms, when compared together, are as 2,26 to t, that 
Is to say the Tusun arm k 2 1 + times as great as the Kum arm. Nor is this sur¬ 
prisin's for a glance at the map will show that the Tusun-Lschapghan branch 

is the real continuation oF the Tarim; while the Kum-tschapghan arm breaks 

away from it at right angles, and in respect of its volume is exceeded by two or 
three of the arms which separate themselves from the river higher up. In -spile 

however of this great difference of volume, we have found that die northern part* 

of the Kara-koschun, to which the smaller arm makes its way, are year by year 
increasing, and possess a far greater abundance of water titan the southern parts, 
which are dwindling, despite the influx that they receive from the great Tusun- 
tschapghan arm. The annexed illustration (fig. lOt) gives a schematic view of the 
situation, the depth of shading corresponding to the relative abundance of water. 
"There is a crossing like that which occurs in the case of the optic nerves. Of tins 
only one explanation, and that a quite natural explanation, is conceivable. It k this: 
the' main body bf the Tusun-tschapghan water likewise proceeds to the north, though 
it is by a roundabout way, ami its rami heal ions are connected with the northern 
parts of the Kara-koschun in the manner shown In the illustration. U a ter is also 
streaming northwards through the reeds from the sovitliem parts of the marsh. Ibis 
is the only conceivable explanation, for the q cub.m. of the Kuin-tschapghan could not 
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possibly be sufficient to fill the northern pans of the marsh, which go on widening 
out towards the north. Lower down 1 shall be able to otter a striking proof of the 
correctness of my reasoning. 

On 13th April we obtained at jurt-tschapghan a volume of 85.91 cub.tn., and 
on noth April at Kaira-tschapgfaan a v olume of 26-24 cub.m,. both measurements in the 
main undivided stream. Thus in this short stretch of 20 km. the river lost not less 
than 59.^ cub.m., notwithstanding that at that particular season of the year it was, as 
[ have already said, subsiding. More than two-thirds or this amount enters the 
marginal lakes which on Ixith sides are connected with the Kara koschun. Some of 
the canals through the containing banks by which it enters are natural fafsefia), others 
are dug {tschapgkan). The largest of these is situated just bdow old Abdal, mid 
is said to be more than half as big as the Tarim at Kumtschapghaii, and conse¬ 
quently much bigger than the Kum-tschapghan arm- The jobtschapghan, the canal 
by which we paddled out upon the Abdal lakes, may have a volume of 3 to 4 
cub.m, The greater part of the 59.67 cuh.ni. goes however to the left, and thus 
serves to augment directly the northern Kara-kosdum. It was here that the 
caravan had to cross over the thirteen canals, most of them 60 to 70 cm. deep, 
three with So to $5 cm., and one, the deepest of all. with i.o® m. In all the water 
flowed very swiftly, and two or three of them were difficult to fort! with camels. 
Four large canal-arms were dammed with tamarisk-branches, kamisch and earth, the 
natives being afraid that, unless they did this, their pasture-grounds would be com¬ 
pletely Hooded. 
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Xumet Bek had observed, quite correctly, that the lakes are travelling, so to 
speak, up tin; river, that is to say, to the west- Some thirty years ago he and 
other natives had huts and flocks of sheep at Scloma, but ever since then they have 
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been flitting step by step towards the west, their last move being three years ago 
from Abdal to Jurt-tschapghan: and this place they will again have to abandon 
soon, owing to the origination of fresh marginal lakes where formerly it was dry 
ground. 



With regard to the river at Jurt-tschapghan, I was told, that it was then (13th 
April) at its highest level, and that it would drop every day after that, at first 
slowly, then more quickly, until it reached its lowest ebb, in the end of the sum¬ 
mer and the beginning of the autumn. At that stage the river is said to lie i'/i 
kulatsch (2.55 m.) lower than it was in April; and, judging from the following 
measurement, which I made at the same place on 25th June of the same \ear, that 
is not at all improbable. Ihen the breadth was 37* 2 ni *» *^e mean depth 3*J7* m, » 
the mean velocity 0.3143 m., and the volume 39*4> cub.m. in the second. I bus in 
the 2 '/* months the river had dropped from S5.91 cub.m. to 39.41 cub.m., or a loss 
of 46.5 cub.m., and supposing the volume continued to decrease at the same rate 
through July, August, and a part of September, there would not be much water 
left in the bed when the autumn high water arrived. Unfortunately the two mea¬ 
surements were not made at precisely the same spot, tor the latter soundings were 
taken in a deeper part of the bed. The determining factor is however the velocity, 
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and this on 15th April was 0.6033 m. f and on 2 51b June 0.3543 m. in the second, or 
about one-half as great, although one would expect that the- suction which the 
rapidly evaporating marshes would exercise upon the lower part of the river’s course 
would result in a pretty swift stream during the low-water period. It may however 
be that the rate of fall during July and August is not so great as I have supposed, 
for If it were Lhe lied would run absolutely dry* Had the river actual!\ experienced 
a drop of 2.55 m., its breadth at the place where the second measurements were 
made would still have been 26 m. What really seems to happen is this; whilst the 
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bed remains in great part full of water* the velocity continues to decrease* perhaps 
under certain circumstances ceases altogether* This will be more readily understood 
after contemplation of the annexed sec lion, showing the bathymetrical relations in the 
lower Tarim and the Kara-koscbun, which 1 made during my visit in 1896. From that 
we see that the maximum depth of the river was 8.80 m- anti the maximum depth of 
the lake 4.35 m. In 1900 the maximum depths of the river and lake were 6.45 m. 
and 5,15 m, respectively, though I ought to add that the former is the deepest 
sounding along an arbitrarily chosen line; while on the whole the depth of the Kara- 
koschun is only 1 to 2 m.* indeed, taking the mean* it is certainly much less* 1 



Tamil. k.u.u kosi.hu n. 

Fig. 106* 


should estimate the mean depth of the lower Tarim to be three times as great as 

the mean depth of the Kara-koschun. It is true* die river drops, as we have al¬ 

ready seen, very appreciably in the summer* Most of the southern lake-basins dry- 
up completely* and many of those In die north* having their inflow' cut off* become 
salt. Ii now the supply to tire lower I arim Is diminished to the extraordinary extent 
shown by the two measurements we are discussing, ami if the fall in the lower¬ 
most part of the J arim is so insignificant, then it is dear that the latter is the 

actual recipient ol the water, that is it acts as a reservoir into which is collected 

the- su mmer water ol the entire river-system. If by an)- chance Lhe surface of the 
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Kara-koschun happens to be higher than the level of the river. its water may actually 
flow backwards up the river. This is the train of reasoning which was suggested 
to me by the statement, that in summer the river drops 2.55 m* In 1896 Kim- 
tsdickan Bek laid me, that the difference between high water and low water amounted 
10 2S to 3 kulatsch, or 4 to 5 m.; and at a later date 1 ascertained myself that 
there was a drop of more than om-half in the space of 2 1 : months. Considering 
then that on 8th April the maximum depth of the Kara-koschun was 5-15 m- t whereas 
in summer it drops 2.^ m*, it results that at the latter season its maximum depth 
ought to be 2.60 m*, and by far the greater part of the marsh ought then to be 
dry, for it is of course only those parts that are free from reeds which possess a 
depth of 2.60 m. Wherever there are reeds* and this applies to nine-tenths of the 
entire area of the marsh, the depth at the high-water period falls a long way short 
of that figure, indeed it seldom amounts to as much as 2 m. As the areas free 
from reeds are the only parts of the marsh that are accessible for sounding, and 
as all my measurements refer to such parts* it may safely be said that the figure 
5,!$ irw comes at any rate very near to the actual maximum depth. Thus in the 
height of the summer it is only an extremely small fraction of the entire area of 
the marsh that is under water; in fact it is only the deepest trenches ami hollows 
that then contain water. During that period however the kamisch suffers no harm, 
for it is only left dry for about a couple ot months: anti not only is the ground¬ 
water dose to the surface* but the soil itsell on which it grows is so thoroughly 
moist* that the reeds easily hold out until October, when the returning water once 
more supplies sustenance to its roots. But during this interval* in which the sur¬ 
face is laid dry* will not the wind carry away some of the material from the exposed 
area, and thus help to deepen the basin, and so tend to preserve it as a depression r 
\nt at all, certainly not- Tbe kamisch prevents it from doing so; for equally whether 
it grows on dry' land or in water* die kannsch still continues to arrest the dust and 
drift-sand- Add to this, that for some time even after it U exposed, the bottom ot 
the marsh remains EHuist, and so still detains the loose material- l he most im¬ 
portant point of all is however this, that in July* August, and September there is 
but little wind; the season of storms is then past. Hence the annual exposure of 
certain parts ol the bottom ol the marsh cannot in any way contribute to the j>cr 
[Situation of the depression as such* 



Fig, IQ?. THE LOWERMOST TARIM ACTING AS A RESERVOIR TOR THE SUMMER WATER, 


All the same* and notwithstanding the unanimous statements with regard to 
the enormous drop in the summer* I truly believe that the Kara-koschun* even at 
that season* acts upon the lowermost Tarim after die manner of an aspirator>. or 
suction-pump* although its power Is very slight. On the 25 di June 1900 the Kum- 
rschapghan arm was practically dry* for it contained nothing more than an insigni¬ 
ficant rivulet. Now a drop of 2-55 m. in the Jurt-tschapghan could not tail to pro- 
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duce a pretty considerable effect upon the whole of the lower deltaic region* The 
Kum-tschapghan arm, which on 10th April had a maximum depth of i, TO m** dries tip 
entirely. So also do all the large canals winch issue through the left bank of the 
Tarim, and of which the deepest gave a sounding of l.os in.; and the same thing 
is true of the deltaic arms on the right of die river. The only one that continues 
to carry water Ls the Tttsun-tschapghan ann* which on toth April had a depth of 
4.S0 nru though this diminishes in summer to a maximum depth of 2.35 in. Consequently 
the whole of the volume that then flows down the Tarim* and it is manifestly a 
minimum* probably not more than half a score cubic meter*, must or necessity, 
apart altogether from any evaporation and infiltration into the ground, make 
its way imdiminished through the Tustm arm into the Kara-koschim. though, as I have 
already hinted* it is nothing like powerful enough to hi l its extensive marsh* and thus 
preserve it- 

Hence not only is the volume of the 'Tarim subject to great oscillations in 
one and the same year* being at die time when the ice melts upwards of ten times 
as large as in late summer, hut it exhibits likewise another species of [leriodicity, 
in that some years tt has a much more copious supply of water than it has in 
others. The latter periodicity b dependent upon the weather in the border mountain* 
ranges. It is evident, that a winter which brings but little snow in the mountains, 
followed by an especially cloudy anil cold summer, will result in a small amount 
o! water (lowing down to the lowlands and the deepest part of the basin, whereas 
w ith a snowy winter in the mountains* followed by a bright, warm summer, the reverse 
is the case* These circumstances appear to have prevailed in 1900 and 1901. 

t hi 21 st April 1896 I obtained at Kimtschekan Beks Abdal* that is some 
distance below Jmt-tschapghan, a volume of 60*71 cub.m. It is of course possible* 
that some canal or other betw een Jurt-tschapgfcan and At dal may have drained 
the river to a certain extent, and something also must be set down to the S days' 
difference in point of time* as well as to the different methods of mcasuremtmt 
employed; still the principal reason why the river in 1896 hail a volume 25 cub.m, 
less than it hail In 1900 is that on the whole the supply of water in the former 
year was less than in the latter. In both cases l have the spring-flood in mind; 
the winter precipitation is of no moment* it Ls the degree of cold in the winter that 
Is the determining factor* The colder it is in the regions through which the Tarim 
flow's* the greater the masses of water that are arrested and held up through the 
winter in the form of ice* and when this breaks up and thaws* it is clear that the 
volume of the spring-flood at Jurt-tschapghan, as well as at other points, stands In 
direct proportion to the coldness of the winter* Jn this respect however the variations 
in this the most ^continental* climate on earth cannot well be particularly great; still 
a difference of a couple of degrees may be fraught with important and far-reaching 
consequences. Besides, it was generally agreed that the winter or 1899—1900 was 
an exeptionally cold winter; and I myself noted an absolute minimum of —j^ 3 0 C 
as compared with an absolute minimum of — 2o*if C in 1S95—96. When the winter 
is less cold, the let- is not so thick, and larger quantities of water continue to flow 
down under the ice all the cold season, and the spring-flood is consequently less. 
Nevertheless the natives at Jurt-tschapghan asserted, that the flood in April 1900 
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was about half a meter lower than in the same month of 1899, a circumstance 
which they attributed to the formation of the new arm, the Tokus-tarim. which starts 
in the district east of Schnge-tsehapghan. 

My last opportunity of observing the hydrographical relations at the mouth 
of the Tarim occurred in the spring of J901. On 3rd April I measured the river 
at precisely the same place at which 1 measured it on 25th June 1900- The im¬ 
posing dimensions to which the river swelled that year are shown in the accom¬ 
panying section (fig, 108). The breadth amounted to 44-t- m., the mean depth 
to 3 fli'i the mean velocity to q.Sjoj m. in the second, and the volume to 141-05 
cubao. in the second, this being the biggest volume l ever obtained in the Lower 
part ot the 1 a rim system. It was, 1 have no doubt, the maximum 0! the season 
which happened at that precise date to approach the region of the embouchure, 
while in consequence ol the very severe winter the volume was per sc exceptionally 
large. I hat was the spring when the left bank of the river, together with our old 
winterquarters at JangHcbl, was washed away by the flood. 
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Just as I have above compared the two measurements taken on 13th April 
and 25th June 1900, so in like manner I may now compare the measurement of 
13th April 3900 with the measurement of 3rd April 1901. The volume on the 
former occasion was 85,91 cub.m- on tile latter occasion 141,05 eubam, or 55,14 cub.m. 
the larger. The difference may be in part accounted for by the fact that the water- 
supply in the latter year was in general more abundant than in the former, but 
also, and to a v et greater extent, by the difference of time, for on 13th April the 
main bod) of the spring-flood had already gone past, whereas on 3rd April in the 
following year 1 caught it just in the act of passing Jurt-tschapghan. And no doubt 
during the ensuing ten days, from the 3rd to the 13th, the volume would again 
have decreased every day until by the latter date it luul shrunk to the same value 
that it had on 13th April of the year before (tgoo). From the great volume of 
1901 we are not therefore warranted in inferring Lhat the river was about to abandon 
the bed of the Schirge-tschupghan, for this also would no doubt show an increase 
proportional to that of the Tarim a_s a consequence of the ten day's difference 
of time, 

( >n 4th April 1901 I made yd another measurement of the river in its actual 
mouth at pretty nearly the same place as on 10th April 1900. Here at Kum- 

fftditt, Jttomty in frufw/ Alia. /I. u 
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tschapghan the main stream gave the following dimensions: breadth* 296 in*; mean 
depth, 2.573 m.: mean velocity * 0.307s m.; and volume, 23.45 cub.m. in the second. 
The measurement of the Tusun-tschapghan arm gave the following results: breadth, 
22$ m.; mean depth. i.?;j m,; mean velocity, 0.3975 m.; and volume, 16,06 eub,m. 
in the second. The Kum-t-schapghan arm yielded the following data: breadth, 24.* 
m»; mean depth, 1.040 m.; mean velocity, 0.3r r * nut anti volume, 9.70 cub.m. in the 
second. On this, as on the former occasion, there was a difference between the 
volume of the main undivided stream and the added volumes of its two arms: we 
will therefore take, as before, the mean value of 24,6 cub.m. as representing the 
real volume. 



Fig. 109* THE CHIStSE FORT OF JURT'TSCliAPGllA.K. 


Seeing now that the volume of the Tarim at furt-tschapghan was, as l have 
already said, 55 cub.m. greater than at the same place in the preceding year, one 
would naturally expect to find a corresponding di fie rente in the two terminal :irms. 
In the case of the main river we compared the measurement of 13th April 1900 
(at Jurt-tschapghan) with the measurement of 3rd April 1901* In the case of the 
deltaic arms we have to compare measurements made on the loth April 1900 and 
the 4th April 1901. If the high water passed Jurt-techapghan on the 3rd April, it 
would almost to a dead certainty pass Kum-tschapghan on the 4th April. In point 
of fact however the relations at the actual mouth are very different from tho.se at 
Jurt-tsdiapghan. On the toth April 190a the Tarim at Kum-tschapghan carried a 
volume of 26.14 cub.m,, and on 10th April 1901 at the same point a volume of 
23,45 cub.m.. or some 3 cub.m. less, although at Jurt-tschapghan the volume was 
55 cub.m, more in the hitter than in the former year. Thus in the year tgoi die 
river lost along the short stretch between Jurt and Ktnn a volume of no less than 
117 cub.m,; or in other words, only onc^sixth of die actual volume reached the true 
mouth of the river in the Kara-koschun. In 1900 the quantity winch reached the 
same point was one-third. The i 17 cub* ra* entered the marsh through other canals 
and by other, newer ways And wiry? Simply liecause the old ones are getting 
choked up. and their banks and ramparts are too high; even those parts of the 
marsh which they formerly fed with water are likewise getting filled and choked up. 
Hence die water seeks out fresh paths for stseh and finds other depressions to fill, 
and this exclusively on the north side of PrschevaJskifs Kara-koschum Nevertheless 
it may be accepted, that the relations of the river, even in the middle of April 
100], atu r the high water had passed, and the level had dropped, were similar to 
those of the year 1900, In the light of my observation and experience we may 
lay down the following law: at the high-water period, the main part of the volume 
overflows the banks of the lower Tarim above it* real embouchure, and a relatively 
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small proportion of the whole goes past Kun» 3 se 5 iapghati. When the river drops, 
the amount that overflows is diminished* but that which flows on past Ktim-tschap- 
ghan continues unchanged* As the river goes on subsiding, the several side-canals 
dry up one after the other. When, finally, the level has dropped so tow that none 
of die side-canals any longer carries water, all the rest of the volume of the Tarim 
flows through the deltaic arms of the Kum-tschapghan and die Tusun-tschapglian* 
And it is not until this stage is reached that the river at this place also begins to 
fall steadily. 

Thus the fact of die Tarim having at Kum-tschapghan a volume 3 cub.m. 
less in J901 than m 1900 can only be accounted for by changes in the river-bed 
and in the parts of the marsh immediately adjacent. If these basins go oil Riling 
up at the same rate and in the same way, it will probably nut be long before both 
deltaic arms are entirely destroyed* The best proof that this is the correct inter¬ 
pretation of the hydrographical changes which are taking place is afforded by the 
fact* that die river at Kum-tschapghan on 21st April 1896 carried a volume of 50.1 
cub.m. in the second, or more than double as much as in 1904 although the mea¬ 
surement was taken half a month later, when the river was steadily anti constantly 
falling, and at Abdal had not more than 60,7 cub.m, The following table shows 
the measurements made in the Tarim anti Kuimtsdhapghan in the three years in 
question: — 


Year 

Breadth 

Maximum 

depth 

Velocity 

Volume 

1896 list April * * * . . x . 

. jO-oz 

6.$o 

O.Jd 

50. ?Z 

1900 10th April *.*,,*, 

. . 3°-^ 

5«°9 

0.3.01 

26*24 

1901 4th April ^ , 

. . 29.fr? 


O.307S 



From this it is clear, tliat with a practically constant breaddu both volume 
and maximum depth (as also mean depth) decrease. The decrease in the 
maximum depth suggests as an obvious implicate a distinct proof that the river¬ 
bed is gradually filling up* 

The same fluctuations and annual changes which are everywhere taking place 
in this unstable hydrographical system manifest themselves also in the principal deltaic 
arms, the Kum-tschapghan anti the Tusun-tschapghan. In 1S96 the latter had a 
volume of 22.6 cub.m*, and the former of 27,6 cub.m. At that time die left branch 
was therefore the bigger, although the migration of the Kara koschun northwards 
(described in the following pages) had not yet begun. The situation in 1900 and 
1901 respectively is shown in the following table: — 



Breadth 

Mean 

depth 

Mean 

velocity 

Area 

Volume 

Tustm-tschapglian 

10th April 1900 22.0 m. 

2.31.4 m. 

O.3739 tn. 

52 sq.m. 

19 39 cub. 


4di April 3901 22.8 > 

i -n* > 

0,397^ » 

40.41 *• 

16.0$ * 

Kum-tschapghan 

j oth April 1900 22*c 1 

I- 34 J J 

0,3055 * 

2 b-.D9 » 

$.58 y 


461 April 1901 24.s 

1.040 * 

Q.3760 » 

^ 5-79 

9 -jo > 
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Thus in the short space of 4 years by far the greatest part of the volume 
had shifted over into the right deltaic ami. Hut the table apjjears to indicate that 
a return to the former condition of things has just begun. In 1900 the projxjrtion 
which the volume of the Tusun-tschapghan bore to the volume of the Kum-tschap- 
ghan was as 2.26 to 1; in 1901 as 1.65 to i. And while the former stream di¬ 
minished by 3 cub.m.. the latter increased by i cub.m. Just as the whole of the lower 
Tarim swings like a pendulum to and fro across the Desert of Lop, so too do these 
deltaic arms oscillate, although with a much shorter period. Plotted out on a map. 
the lowermost Tarim and its deltaic arms present the apjiearance of a tree, the 
main river being the stem, its arms the branches, anti its lakes the crown of the 
tree. It Is an >inland> delta, anil in configuration is just as changeable and as 
capricious as a coastal delta. The measurements quoted alx>ve prove that the del¬ 
taic arms arc travelling backwards up the river, whereas the lakes, as we sliall see 
presently, are migrating towards the north. 



CHAPTER XII. 


A NEWLY DISCOVERED LAKE NORTH OF KARA- 
KOSCHUN. - EASTERN AND SOUTHERN SHORES 
OF KARA-KOSCHUN. 


I will now leave the neighbour-howl of the month of I he Tarim, and return to 
the region north of Kara-koschun which in 1900 anti tgoi belonged immediately 
to its i:)■> Irogra|iTc.ll system. I fere again I will stick to the chronological order, 
for that method is best calculated to bring out the changes which are taking place 
in the iake^basin. 



Hg. I 10. VIEW TO THE EAST* A E J R11. 1ST! PART OF THE J5£W LAKE SOUTH OF fcAHA-KOSCHUN. 


At ter our first visit to Altmtsch-bulak we crossed the desert in a south-south¬ 
west direction, and on ist April rgoo reached the shore of a desert lake; at which 
1 WES amazed, for we were still 20 km* from the Kara-koschun. But the appearance 
of the new take soon showed that it could not be identical with that maxsh* Except 
Tor two or three tamarisks, its soft anil slightly shelving shore was completely sterile, 
though farther on there were a score or so of small kamisch stalks. Apart from this* 
the landscape was quite as desolate as tile Desert of Lop to the north of it. The water 
we thus encountered appeared to have come there quite recently, one or two years 
earlier. The jardangs and dunes had precisely the same shape and appearance as 
those in the desert south of the Kumk-daria; but it was they which for the most 
part determined the extension and contour of the lake. In several places the smaller 
dunes were already attacked by die water* so that on its first appearance in this 
part of die desert it must have been possessed of no slight degree of velocity. The 
outline of the shore was extremely irregular and zigzag, and the lake contained an 
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abundance of creeks, sounds, bays ramifying in every direction, as well as Islets and 
holms, consisting generally of dunes rising more or less directly from the water. A sheet 
of water exhibiting such capricious outlines could only originate in a desert that 
lies on the whole horizontal, has its surface at the same time furrowed into grooves 
by the erosive action of the wind, and possesses jardangs, or clay ridges, and 
terraces, as also dunes. The water was perfectly clear and slightly salt, though 
both camels and horses drank it with enjoyment. Here were no traces of Alga- 
or molluscs, though we did see one small solitary fish, which, having been brought 
against its w ill by the current, would seek in vain for sustenance in tliat barren basin. 



Fig. m. part or the sew lake to the north or kara-koschun (1900). 


So lar as we were able to see, the point where we struck this lake was at 
its northernmost bay or projecting finger. Thence a pretty extensive sheet of water 
stretched to the east, disappearing from sight behind the dunes, which probably 
screened yet other and more distant expanses. We thereujjon followed along the 
zigzagging shore, seeking for a place where we might get across, for we were 
anxious to reach die pasture-grounds of Kara-koschun as soon as possible. For 
half a kilometer the shore ran to the south-west in an almost straight line, and 
here the lake contracted to such an extent that it was more like an insignificant 
canal, being only a few meters broad. It was plain, that the water had found here 
a connected groove, scooped in the surface by the wind. This narrow sound 
issued into a larger basin, with a solitary tamarisk standing on its shore amongst a 
few scattered kamisch stalks. Hie w-ater in this basin w*as rather fresher. Our 
course w as determined by the contours ol the shore, and accordingly w'e now- in¬ 
clined to the w est-so uth-west* On die left we had basins of varying size, and on 
our right dunes with dieir steep sides turned towards the south-west. There were 
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Junes also on the southern shore of die lake. The actual strip of moist shore was 
so soft that we had bo exercise the utmost care when stepping upon it: sometimes 
the soil, which consisted of day and dust, literally undulated like waves under the 
weight of the camels, and in some places there was great risk of their perishing in 
the* ooze. In this way we approached a large lake which extended towards die 
north-east, and compelled us to make a detour round il before we could continue 
our westward march. On our left we still had the lake proper, and on our right 
a number of small detached pools and ponds. The country thereabouts was again 
perfectly barren, although in two or three places we perceived traces of hares and 
foxes. At last we discovered a very narrow place beside some tamarisks about a 
foot high, and there we succeeded in effecting a crossing, for the lake had hitherto 
shown no break whatever in its continuity. The depth was as much as 90 cm, at 
the most, and the bottom consisted of dune-sand, firm enough to bear the weight 
of our camels. From this point the water still continued to extend to the west, 
though 111 that direction the dunes were higher. The water-lines, small ridges, and 
salt rings on the shore proved that the lake had dropped more than half a meter 
quite recently. The strip of strand thus exposed was still very wet; besides, die 
lake sent out several ramifications, creeks anti hollows, which had likewise been left 
dry quite recently. 

The first impression that these sheets of water made upon me was, that they 
came from the above-mentioned river-branch which goes off at Schirge-tschapghan 
(Tokus-tarim); for as this branch is situated to the north of the lowest Tarim, it was 
only likely that its terminal lakes also would be situated to the north of the Kara- 
koschun. True, a few days later we crossed over an arm of the river which delivered 
into the Kara-koschun a volume ol 3.5 cub-m. in the second (see p. 12-); this, we 
assumed, was the continuation of the Jangi-jer (Tokus-tarim), and the desert lakes 
in question might owe their existence to a more northerly arm of the same stream. 
That the water hail only recently come there was perfectly clear; otherwise, stationary 
as it was, it would have possessed a higher degree of salinity than was actually the 
ease. Further, die vegetation, at ail events the kamkeh, which is easily transported 
anti spreads quickly, would have established itself on the shores; but in point of 
tact we saw' no kamkeh except a few stalks in one or two places. Hence not only 
the absence of vegetation, bill also the slight degree of salinity possessed by the 
water, were dear indications of the recent origin of the lake. The same conclusion 
was also pointed to by the position of the dunes. Both on the north and on the 
south ot the lake, nay often in the very mil kite of the lake, they were grouped in 
the same way as the other dunes in the same locality. Had the fake been in existence 
a long time, the dunes on the southern shore would have advanced away from the 
waters edge, while those which rose like islands out of the water would have 
disappeared. 

W ith the few data that i then had at my command, it was impossible to 
solve the problem as to where the water came from, it was only the excursions 
which 1 describe below that cleared up this point: the lake had no connection what¬ 
ever with the Tokus-tarim arm, but was fed directly from the Kara-kosdnm in the 
south, and consequently was a northern extension of that marsh. 


KAKA KQSTitt’S. 


m 


As for the contour of the new take, its various creeks, bays, sounds, ami 
other divisions were in almost ever) case drawn out from north-east to south-west, 
as one would naturally expect from the conformation of the surface prevailing 
throughout the Desert of Lop, where die north-east wind plays such a predominant 
role. When the water begins to invade a region of that character, it is self-evident 
that its first endeavour will be to (ill all the depressions and hollows which pre¬ 
exist there. 

Hie strip of desert w hich intervened between the newly discovered lake and 
the northern shore of Kara-kosdtun was 2\ km. broad; this we crossed southwards 
on the 2nd April. Only a few minutes after turning oar backs upon the lake, we 
Were once more travelling amongst dunes of the ordinary character. The only sheet 
of water we saw was in the east, inn it soon disappeared. At first the sand increased 
gradually in height, rising from 7 or S m. to 11 m„ and in some places it was 
continuous; though at intervals there were depressions free from sand, corresponding 
to the bajirs of the Desen of Tschertschen, except that they extended from north- 
west to south-east and front north-north-west to south-south-east. Cla\ terraces and 
jardangs still continued to crop up amongst tile dunes, as in the interior of the 
Desert of l^op, and were nearly always crowned on the lop with a clump of old 
and dead kamisdi-stiibble, which appeared to lie very much younger than thxit we 
saw beside the Kuruk-darja and on the northern shore of Lop-nor. I hxasionally 
ive came across a piece of withered tamarisk wood. Mollusc shells, which were 
absent north of the lake* became once mom plentiful Here I picked up a piece of 
green granite about 2 dm* in diameter* which no doubt came from the moult tains 
that rose nearest to us on the south. In some id the larger bajirs I measured 
dunes with an altitude of 11 m. and of an exceptionally regular scutiform shape. 
Smaii cylinders ol sand and lime formed originally round old kamixdi-stalks lay 
scattered about the level Roars of these depressions, and intermingled with them were 
numerous sharp-edged crystals of gypsum. South of these depressions the aspect 
of the country changed again rather suddenly; the dunes became lower, the tamarisks 
grew on mounds, which stood closer together, and a little distance off were the 
trunks oi dead poplars still standing upright, making a belt from east-north-east to 
west-south-west and concentrating into thicker clumps here and there. These 
toghraks had been deprived of water whilst still comparatively young; and there 
were only a lew specimens of a more mature and vigorous ages In their existing 
condition they were a good deal like the poplars of the Kuruk-daria, although in 
point of fact they were no doubt younger than these. I crossed a similar belt of 
dead forest immediately south of the bed of the Tokus-tarim at JangHer, It can 
hardly admit of doubt that these two strips of forest were connected, and formed 
parts of one and the same long narrow belt of dead forest* running parallel to the 
lowermost Tarim and the western part of the Kara-kosehun; and in the following 
year I ascertained that it did not extend any farther to the north-east than just 
this particular spot. It would almost look as If this strip of forest once ran along 
the northern shore of the Kara-koschun Itself; in that case it would bespeak a rather 
great age for that Sake. Such a conclusion would however be a hasty one; fortius 
strip of forest has nothing whatever to do with the Kara-konchun and the Tarim, If 
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it had, it would have followed the shoredme, whtch. as a consequence of the uninter¬ 
rupted shrinkage of the take-basin, has steadily advanced southwards. The information 
which the Lopliks have to give agrees in ail unambiguous way with the actual 
circumstances. The Lopltks say, tliat this long strip of dead poplars* often broken 
and irregular though it is* stood formerly on the banks of the Sdurge-tschapghan 
arm, through which the Tarim at one time poured its entire flood, and beside the 
l^ake of Utschu-kbl, ol the existence of which PjcvtsofT also teamed something* tn 
his book already quoted he says (p. 307), In the far distant past, when tlie jarkent- 
darja (Tarim) emptied itself into the lake of I tschii kbl* 7 versts north of its present 
mouth, there was no connection of any kind between the lakes of Kara-buran and 
Lop-nor (i* e. Kara-koschun). They were separated by a belt of dry ground at 
least 40 versts in breadth, and each lake was fed by a different river, the Lop-nor 
by the Jarkent-darja and the Kara-burar b\ the I'schertschen-darja. According to 
tradition* the Jarkent-darja in the space of lour years carved a path tor itself south¬ 
wards to the Kara-buran. and from thus lake then issued soon afterwards an arm 
which joined die adjacent lakes, whereupon the Utschu-kol, began to dwindle, until 
hnally It dried up altogether. Traces of its basin still remain. 1 

It was therefore through the existing Tokus-tarim that the Tarim formerly 
emptied its water into the Ltschu-kob The actual position of this hike is however 
somewhat doubtful* though it is probable that it. or a part of it* was situated 
where Pjevtson supposes It to have been. The poplar forest we are discussing 
grew on its southern shore* and it is very likely that the lakes which were formed 
to the north of the Kara-koschun In jyoo ami 1901 coincide with the basin formerI\ 
occupied by the Utsehu-kbl However that may be, it is certain that these old 
poplars were associated with a former lake which lias now disappeared, and not 
with the existing Kara-kosdmn, If this latter were the case, we should be able L- 
hnd at least one small poplar on its present shores* but for such we look in vain* 
Tile specimens* to and 15 years old, which are found near the lake farther west, 

came with the water from above* But on the land journeys that I made in the 

neighbourhood of the lake l never saw r the slightest Indication ol' a young toghrak. 
[he atrip of toghrak in question is exceedingly sharply defined and narrow. The 
I act ol our not finding here any old river-bed to cross suggests that we were in 
the basin of the old lake* On the other Hand, jardangs of die kind we an familiar 
with were common everywhere* and had evidently been scooped out by the wind 

since tile Ltsclm-kul disappeared, so that its disappearance must date a good long 

time back. The kamisch-stubble was now more abundant; but whether it belonged 
to the Ltschu-kol or to an expansion of the Kara-koschun it would be difficult to 
say. Here too it stands upon day terraces seldom more than one meter high; tins 
points to the kamlsch being old, so that it can hardly have anything to do with 
the last-mentioned lake. 

The dunes grew tower and lower, and were scattered, with their horns pointing 
towards the south-west This sudden decrease in the amount of die sand in the 
vicinity of the belt of forest Is not due to chance, but is a direct consequence of 
the hindrance placed in the way of the moving sand by the waterways that formerly 
existed here, During the interval that has elapsed since this region was laid dry, 
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the drift-sand approaching from the north-east has not succeeded in accumulating 
here to any great extent. The detached dimes which stand quite cl *e ro the 
northern shore of the Kara^koschun are also very small. 

Next followed a zone in which tamarisks were growing abundantly, Most of 
them stand on the level ground, and though a few do show a tendency to mound- 
building, the pedestals are not more than one foot high. To the south-west of each 
of these last there is a miniature ridge of sand. These tamarisks. like the Kara- 
kosebun itself, are new-comers in die region; this I infer, not only from their tender 
age, but also from the absence of mounds, for the older these trees grow, the 
bigger are the mounds upon which they usually rear themselves* At length we 
saw to the south, from the topi or a terrace-like clay hill, 4 to 5 m, high, the clear, 
blue sttrlace of the Kara - koschun extending from south-west to east, and covered with 
tiekls of yellow kamisch, The clay hill in question was likewise crowned with dead 
kamisch-stubble. Although it was undoubtedly the highest eminence in the locality, 
there were several Others of lower elevation. W ere it not protected, as it were, by 
a coat-o E-mail ut kanusch-roots. it would long ago have been levelled down by the 
wind, which has scooj>ed out the ground beside it- Assuming that this kamisch 
once stood on the level ground, then it is evident that the surface has been lowered 
and carried away by the wind to the depth of not less than 4 or 5 meters. 

I have already described our next camp (XXI) and the route thence to Kum- 
tschapghan. 1 will now’ give an account of the excursion which we made in March 
1901 along a part of die same northern shore from the east to the camp just 
alluded to. 

On that occasion too I had just crossed the Desert of Lop from north to 
south, from AltmLsdebulak to the Kara-koschun, though by a more easterly line 
than in 1900. At barely joo meters from the northern shore of the Kara-koschun, 
we crossed a distinct shore-line, showing that formerly the marsh was bigger than 
it is now. Then at about 200 meters from the water's etlge we came to a belt 
ot drift-sand, bound together by vegetation, so that the dune-shape is seldom obvious, 
although the sand is not more than one meter high. Apart from this, schi>r T which 
prevails all over the southern part of the Desert of Lop, runs right down to the 
brink of the water. Close to the water it was wet for a breadth of 10 to 20 
meters and was dotted over with miniature pools. This moist strip indicates that 
the level had dropped during the winter. We reached die lake on the 17th Akirch, 
a fortnight or three weeks before the spring flood came down and again filled the 
whole of its basin. There was kamisch, it is true, in places along the shore, but it 
uas excessively thin and poor. It appeared to be dying, and indeed had died in 
patches, all that remained being stubble buried under clay and silt. Long stretches 
of the shore were quite barren, just as desolate as the desert lake of the year 
before. The reason the kamisch does not thrive here, notwithstanding die copious 
supply of water, is that the lake, being relatively at a great distance from the river- 
mouth. is growing saber, owing to the influx from above being Jess than formerly. 
Ail tin same, there was kamisch. thick and lairly vigorous, growing out in the lake 
at a pretty considerable distance from the shore. Besides, there was a sprinkling 
01 ki.uin.ik plants amongst the sand, and a few languishing tamarisks* but not a 
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single mount!: the incessantly changing waters of that region have successfully 
militated against their formation. Due south there was a pretty extensive sheet of 
water, perfectly open, and to judge from the frequent divings of the wild-duck its 
depth must have been everywhere extremely slight. Along the shore there were 
many small silt islands and holms projecting but slightly above the surface* The 
general impression was that of a veritable marsh. Thus with in the short space 
that intervened between that point. Camp No* CLNVI, and the point where we reached 
the lake the year before its character was essentially altered* At the former place 
we found bare, but well-developed* dunes* standing singly; at the latter only one 
insignificant ridge of sand. At the latter there was an abundance of fresh kamisch; 
at the former the shore was practically destitute of vegetation. At the latter, the 
water was fresh; at the former it was so salt as to be undrinkable, except in ease 
of absolute necessity (sp. gr.* t *0051). Hence it may be inferred, that the Kara- 
koschun, the shore of which here extended west-soutli-west, could not be prolonged 
particularly far towards the east-north-east or north-east, and that the region in 
which these waters finally terminated must be excessively desolate* Still the 
unexpected sterility of the lake-shore may simply be due to the fact to which l 
have already alluded, that the Kara-koschun is migrating northwards, pouring vast 
quantities of water over what was formerly dry land, whilst the central parts of the 
marsh are becoming entirely overgrow n w ith kamisdi. If this supposition is correct, 
and everything speaks in favour of it. the northern shore eaunot but be barren , for 
the water is travelling northwards across the schor desert and that ri of course 
inherently of absolute barrenness. Hence the kamisch which grew on the older 
northern shore, now farther to the south, is at this time entirely surrounded by 
water. It is impossible to trace out and disentangle the changes which the Kara- 
koschun has undergone in respect of expansion, shape, and position in the part of 
the Desert of Lop in which h is now situated; not only have the periodic alternations 
been far too many, but they have obliterated one another's traces* In the vicinity 
of Camp No. CLXVl we can at all events point with certainty to three different 
positions of the northern shore — (1) the above-mentioned scarped terrace, north 
of the existing lake; (a) the shore-line where the kamisch is* ami which is to be 
found somewhere farther south; and (3) the present shore-line, which itself changes at 
different periods of the year, according as the lake-level rises and falls. Hence it 
has moved from north to soudi, and then back again from south to north. 

Unfortunately I was prevented from carrying out a portion of my work* and 
had to abandon some excursions I had planned from this camp, in consequence of 
an exceptionally violent storm from the east-north-east, which lasted for 55 hours, 
and immediately after its onset blew with a velocity of h m* in the second, and 
soon grew to twice that rate. Shortly before the Storm burst* die sky in the east- 
north-east shot a murk) yellow gleam across the desert, but was lighter above the 
continuation of the lake* from which w r e may infer that the marsh is prolonged to 
a pretty considerable distance in that direction. Although the northern shore is 
accompanied by one insignificant belt of sand, and that is in part held together by 
vegetation* the storm nevertheless brought with it considerable quantities of drift’ 
sand* Yet very little of it appeared to he arrested there; most of it continued 
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onwards towards the west-south-west and die south-west, The drift-sand is loaded 
w ith sail, except where it is pure sa.it dust that the wind sweeps before it. When- 
CTer m > tMgm touched my lips, ! felt them decidedly salt. A cup of tea, though inside 
the tent, soon became undrinkable if left uncovered. Nor is it surprising that the wind 
should t arry salt with it. In former times the Kara-koschun unquestionably extended 
very much farther to the north-east than it does now* and was broader; and large 
portions of that former inundated ana are now dry land. It would of course be the 
remotest parts of the lake-basin that would contain salt water; hence the ground there 
is > saturated* with salt, and this under the incessant planing ami eroding energy of 
the Wind becomes pulverised, and is then caught up and swept south-w est by the storms. 

If we consider tliat the long axis of the Kara- 
koschun stretches from S. 6 o° W. to N. 6 o a E, r and 
thus lies paralld to the direction of the prevailing 
wind in that region, we are confronted by the natural 
question, whether die wind does not by T its own 
direct pressure exert some influence upon the confi¬ 
guration oi the lake. It is however impossible to 
answer this question without seeing the north-eastern 
extremity of the lake; still I will venture to make 
dm observation, that that extremity' will exhibit 
some tiling like the configuration shown herewith 
(iig. i j 13), I hat is to say', it will send out a 
number oi more or less, elongated fingers* towards 
the north-east, in the same manner as the desert 
lake does that lies north-east of the Kara-koschun, The wind will strike that part of 
the shore at right angles, and drive the firm material before it in parallel strips. The 
enormous effective pressure which the wind must exercise upon the surface of the water 
will cause it to be depressed in the north-east, with a resulting elevation towards the 
west. Here however, in the w est, the water likewise meets the resistance caused by the 
influx from Hie river; consequently the lake is forced to expand sideways, preferably 
towards the north, where the surface is virtually level The lake-basin must be shallow er 
in the north-east than in the south-west, for it is in the former quarter that any dust and 
drift-sand that the wind carries with it ts likely to be in part deposited. Seeing 

lhen that the wind is busy filling up the lake-basin from the north-east, and that 

[he river-silt is filling it from the south-west, and seeing moreover that the central 
parts 0! the lake are choked with kamisch, the shape which is given to the Kara- 
koschun on our maps is a priori extremely improbable; at any rate l found that 
the actual shape in 1901 was wry different- In fact, the lake is considerable 
broader and considerably shorter than the maps make it out to be. 

It would have !>een in the highest degree desirable, as well as interesting, to 
circumambulate the lake on the east and the south, but unfortunately 1 was unable 
to do so then. I did however send out one of my men to make a short re¬ 
connaissance. He was a Loplik, and the little information he was able to bring 

me was quite reliable. He returned after the lapse of 5V* hours, so that he 

presumably went about t e km. at the most, and in a direction north-cast and east 
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(Mjrth-east* The lake reached as tar as lie went, stretching X. 53* E, He found 
two hills amongst the tamarisks m two different places. Just beyond the last of 

these he observed a kara^thmg or black hilK presumably a clay eminence with 

dead kamisch on it. From its top he saw the lake still stretching onwards in the 
same direction; hut as the atmosphere was thick with dost, he was unable to see 
more than a couple of hundred meters* At that point however the lake appeared 
to be a good deal narrower than it was over against our camp, and my Loplik 
fancied that it swung away to the east and south-east* The shore was accompanied 
all the way by the belt of low sand, hound with vegetation, but except for that it 
consisted of barren schor* He saw no kamisch however, either on the shore or in 

the lake; though in two places he noticed dead kamisch beaten down by the wind, 

like that on a cape at our camp, where it lay almost horizontal* jjointing towards the 
south-west. Besides this, the kamisch at our camp was so heavily charged with 
dust and silt that you could walk 141011 it: it was tike a moving quagmire above 
the pools underneath. 

1 lie reconnaissance jdelded no positive result* and I am still in uncertainty as 
to die north-eastward extension of the Kara-koschun. Anvway Frschevalsklj's and 
Pjevtsotfs Idea, that the lake is on the whole 90 versts long, is not very far from 
the truth* What Kosloff, the only traveller who has followed the southern shore of 
the Kara-kosdiun* thinks about it will appear from the subjoined extract from his 
pamphlet on Lof^nor (p. 34). lie low the village of Abdal the Tarim divides into 
three branches, which form several lakes, big and small, amongst the tall reeds. 
The direction in which not only these streams, but also the: entire body of water, 
extend is from south-west to north-east* both the northern arm and the southern 
are 60 versts long; between them winds the think the middle arm, which comes to 
an end after a course of 85 versts, being die very remotest artery of the Tarim, 
As soon as the water stops* the vegetation also very soon stops as well. In the 
vicinity arc broad marshes (schor), stretching north-east for a distance of 300 versts* 
and these are the extreme tentacles of tlu: l.op-nor. f in the north this salt morass 
is bordered by the sandy desert, and on die south by the sandy desert of Kum-tagh, 
which has however no connection whatever with the former desert.* 

I have already pointed out the improbability of this account.* If It he taken 
literally, its statement is tantamount lo an absurdity* for according to it the salt 
marsh which forms tin; extreme mirth-eastword continuation of the Kara-koschun 
(4 to km. from the mouth of the Tarim) must be the lake of Toti at the southern 
foot of the Tschbl-tagh; t* e. the old stilt depression ol the Lop-nor is made to 
extend right across the whole of the Kumk-tagh system* If we measure off the 
410 km., the distance he gives, towards the cast-north-east, as he probably means 
us to do instead of to the north-east* then his scltmischakis, or salt morasses*, 
will reach as far as the lake of Chala-tschi (Chara-norh Kosloff travelled along 
their southern shores from Abdal to Chala-tschi, But it is evident, that these salt- 
marshes can have nothing to do with the Kara-koschun in its recent stadium, because 
the six altitudes which are shown on the general map that accompanies Roborov skij s 


* See Pdtrmtutm MUkihn^ta^ Erg/h ft. t 31, p r 144* 
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and Koslpft s work art considerably higher than the altitude at which they put the 
Kara-koschun. Hie well of Fschindejlik, dose to the lake, is shown as lying ro m* 
above it My survey of the Desert of Lop indicates that L6u-)aa lies only 2 1 3 m. 
above the level of the Kara-koschun- Hence a rise in the lake of only 3 m. would 
practically inundate the whole of die I>esert of Lop to the north, But according to 
the map in question Tschindejlik would still lie high and dry; and the altitudes go 
on increasing towards the east-north-east. Koschalansa U put at 150 feet above the 
Kara-koschun. and farther on an unnamed well at 250 feet, while Chaladfcschi is 
placed at 3500 feet, whereas the altitude of die Kara-koschun b 2,600 feet. This 
makes Chala-tschi have about the same altitude as Schah-jar. Ak-su, Kara-schahr. 
Boghuluk (on die Tschertsthen-dar|a), Kara-dung (the old town on the Kerija-darja), 
and Altmisdi-btllak, In his later book 0! travel Koslqflf does not consider that the 
Kara-koschun extends all the way to Chala-tschi, but only to Tughrak-bulak, [42 
versts west of Sa-tscheo. With regard to this he says (p. no), From the district 
of Latschin the road leaves the shore of I .op-nor, anti runs along the southern 
edge of the belt of salt morasses, beside the old high shore of the 1ake very' nearly 
as far as Toghrak-hulak. Between Toghrak-buJak and Sa-tscheo the valley gradually 
rises, forming a direct continuation of the vallej of the river SuleJ-che, 

But Toglirak-bulak itself will lie on a higher level than the Kara' 
koschun, and Kosloff, in assuming that the ok] shores of the Lop-nor reached to 
that point, carries us hack to the distant epoch when almost die half of East 
Turkestan, and the parts of die Desert of Gobi which lie to the east of it, were 
under water. Putting aside the depressions north of the Tschol-tagh, there is not, 
throughout the whole of Central Asia, any region outside Lhu Kara-kosdum which 
lies so low as the depression of Ldu-lan, south of Altinisch-biilak. 1 shall however 
return to this interesting problem in a subsequent chapter. 

Here, as bearing upon the question of how far the Kara-koschun extends 
towards the east-north-east, it may be expedient to quote an extract from KoslofFs 
journey- 

•For a distance of 70 versts, or a journey of three days, we travelled towards 
the east and north-east, along the southern shore of the lake Lop -nor. For almost 
the whole of this distance we were accompanied at dose quarters by an open 
(reed-free) belt of water, in some places wide, in others narrow. In proportion as 
the water grew less the kamisch rapidly thinned, until near the district of Latsehm 
the water came to an end. its struggle with the desert was over. The vegetation 
of the middle arm of the lake extended farther towards the north-east, until it 
became lost in the salt morass.* 

In the district of Latschin we turned away from the Lop-non Immediately 
south of the lake was a salt plain (schor), its surface crumpled with ridges like 
petrified* waves; although we were close to the water's edge we found a strip of soft 
level ground, on which we were aide to inarch with comfort The zone of salt is 
10 versts or more broad, and is backed by lulls on the south; to the east it died 
away on the horizon. Here we advanced without keeping to any track, until we 
came to a belt of shore-terraces, superimposed upon the saliferous clay soil and 
stretching from south-west to north-east parallel to the shore of the Lop-nor, their 
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height varying from io to 40 feet South of this belt of hills comes a stony 
swelling, strewn with gravel, and beyond it rises the chain of the Alrin-tagh. 
Parallel to jt lies the detached ridge of the Takija-tagh, the northern slope of 
which was strewn with sand, the western border of the Kum-tsgh . . . Our route 
led us along the old shore ot the Lop-nor, which changes disiinctlv from the district of 
I schindejlik. Here the stony swelling descends steeply towards the belt of salt desert* 

1 he clay terraces attain altitudes of jo to 100 nt., and more. I hc foot of these terraces 
and the beginning of the salt desert are the only parts of the desert that are at all 
tolerable; tor here w r e have a jspne of vegetation. Tn places there are pools with salt water.. 

»\Vlth the view of avoiding the windings of the shore, we did the next stage 
front I sehindejlik {44 versts) across the continuous moist saline soil. In the middle 
oi the day's march, at a point where the shore recedes a long distance to the 
soudi, it would have lx:en easy to imagine oneself at sea .....* 

^Between die district of Komt-bulak on the west and Atschik-knduk on the 
cast, a distance of 150 versts, the desert presents a different character. The sait 
morass comes to an end, and between live Kumk-tagh and the sandy masses of 
the Kum-tagh its place is taken by a broad valley, clothed with the same vegetation 
that is peculiar to the shores of the Lop-nor, On the north the valley in question 
is shut in by the steep terraces which run below the border-range of the Kuruk- 
tagh. Similar terraces border it also in places on the south. In the district of 
Atschik-kuduk, to which in all probability the east end of Lop-nor (a bay of the 
same) extends, the valley contracts to a width of ro versts ... Its bottom is 
strewn with rather coarse sand, though farther west it becomes liner and finer, 
until finally it ceases. To judge from the depth of tile wells here, die ground- 
water is struck at one saschen below* the surface . 

From this description we obtain some idea of the desolat desert region 
which stretches south right away from the shore of the Kara-kosehun. With regard 
to these characteristic terraces of KoslofT, which he considers to be the shore-lines 
oi the ancient Lop-nor. I shall have occasion to describe them more in detail in a 
later chapter, for 1 crossed over them along the meridian of Atschik-kuduk. The 
data of a! tit tide which l have cited above prove best that they have nothing what¬ 
ever to do with the historic lake of Lop-nor. 

t h the three arms into which, according to KodolY, the lowermost Tarim 
divides, and of which the middle one is declared 10 extend farthest towards the 
north-east., 1 have only been able to discover two. apart from the numberless arms 
which leave the river above Kum-tschapgfcan. It is quite true, that the east-north- 
east prolongation of the Kara-koscliun does consist of a valley , or rather a 
depression, namely that in which runs the road from Abdal to Sa-tseheo; but when 
he goes on to say, that it is bordered on both sides by sandy desert, lus statement 
is only correct when applied to the southern side, where lie the sandy masses of 
the Kum-tagh.** North of this depression and its salt marshes there is no sandy 

“ /'rushj Eksf>. Imp. Kuss. Giogr. Ob. po Tstnlratnoj Asij J$#j —#J, veil. ii. pp, i". 

*' L have sever heard this name used beside the Karn’koschim nr anywhere else in lhat 
region. Etui it was introduced Liy Frsi hevakkij, it may he retained, especially as It is at .my rate 
a distinctive term. 
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desert, but only schor and clay desert, as [ ascertained when crossing the Desert 
of Lop the second limes The relative levels in this long-drawn-out depression are 
doubtless such that, were the Bulundsir-gol sufficiently full, its water would flow 
without hindrance down either to the existing Kara-koschun or to the northern, 
now dry, depression of the Lop*nor. But to say. that the old Lop-nor — in any 
case a very indefinite term — reached in the form of a bay as far as the Atsdiik- 
kuduk. is, as I shall prove later on when I conn to discuss the levels of the Desert 
of Lop, an altogether meaningless statement. 

With the view ol completing my description of the southern shore o! live 
Kara-koschun, I will now adduce what 1 learnt from a man of Abdah who hail 
several times journeyed between that town and Sa-tscheo on the aslin-jol or 
hckSi-jolf and who also accompanied Kodoff. At first, he said, he kept along the 
south shore of the marsh until he came to Kurgek, situated on the same shore, 
where fresh water was obtained from the lake; there was also gracing there, but 
not fuel. The ground is saliferous, ami at Intervals there are mounds. Southwards 
there is no sand. The second station is called Partscha-schor, also on the shore of 
the marsh, and it had grazing and a sprinkling of young tamarisks. At the time 
of low water the lake is salt! but it becomes fresh when the high water pours into 
it. Latsclvin too is on the shore of the marsh; the district there is jaman -sth irlik y 
that is Strongly impregnated with salt, and there are layers of salt in the soil. In 
the autumn the high water is said not to get so lar as that place, because it 
spreads so slowly over the marsh that it freezes before it reaches Latschin, On the 
other hand the spring high-water which lias no such enemy as the frost 

to contend against, does get all the way to Latschin, This place is said to be 
situated on the continuation line of the glen of Hunglughu in the Asttn-tagh. but no 
stream ever reaches it from that quarter, not even after violent rains. The fourth 
station Tschmdejlik, is a saline spring* or more connectly two* situated at the foot 
of a terrace, where the ground is schor. There are jardangs there; anti kamisch 
and tamarisks grow round the springs. Between the last two stations there is some 
sand. The view north from Tschindejlik embraces nothing but hard, dry schor, 
which injures the feet of both horses anil asses; E>ut there is no traci: of cither 
water or kamisch. 

Whilst travelling from Kara-koschun to Tatllk-bulak 1 crossed over this belt 
of schor, and noticed the fact to which Kosloff calls attention* namely that there is 
no fuel. He says die traveller must carry a supply of fuel with him, for the first 
days out (b e. from Abdal) there is none to be found. In view of this it is 
difficult to understand what Littiedale means by the following description of his first 
camp tin the southern shore, going from Abdah There are distinct evidences of 
the swamp having been at one time much larger than it Is at present, and judging 
from the number of the roots, there must have been a considerable forest where 
there is now nothing but arid desert.* * 

Along the line by which 1 crossed the southern belt of shore 1 did not find 
even one root of any sort. There are few regions in the centre of Asia which are 
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less likely to suggest the former presence of forest than the southern shore of the 
Kara-koschun. Hence Littledale’s vanished >considerable forest* Is a puzzle to me. 
Why should he suspect that there was a forest here just in the very place where 
there exists nothing at all indicative of such a thing? KoslofT actually advises the 
traveller along that route to cany fuel with him. Prschevalskij says, with regard 
to the district south of the lake. Leaving Atschi-bulak we travelled at first 10 
versts to the southern shore of Lop-nor, and then 27 versts along that shore (to 
Abdal). It was a horrid region, a bare salt plain, with irregularities on its surface 
resembling petrified* waves. In the district we crossed there was a similar belt, 
which was formerly a part of the lake-bottom; there it was 10 versts broad, though 
farther east no doubt considerably broader. On Lop-nor itself there still remained 
a continuous ice-sheet more than one foot thick. The belt of pure, reed-firee water, 
now frozen, which extended along the southern shore of this lake, ami which in 
1877 was 1 to 3 versts broad, had now contracted to less than one-half, a con¬ 
sequence of the general shrinkage in the volume of the Lop-non. 

Prschevalskij is the only traveller who has enjoyed the opportunity of studying, 
after an interval as long as eight years, the southern shore of Kara-koschun, and 
noting how it is travelling to the north, though this is not to be ascribed exclusively 
to the steady shrinkage in volume, but is also due to an equal extent to the bodily r 
movement of the lake-basin in the same direction. The belt of old lake-bottom. 10 
\ersts wide, was certainly f exposed in the years immediately preceding, that is since 
1850. In the period 1877 to *885 the southern shore of the lake travelled yet 1 '* 
to 1 */* versts farther north. It is evident it would be idle to look for traces of 
forest in a strip of shore so recently exposed as this, especially as the lake itself 
along that side is open and barren. 

Finally I will quote yet one more passage from Pjevtsoff: all that he learnt 
about the lake ot Kara-koschun agrees almost to the minutest detail with my own 
observations. He says that the lake 5 at the present time consists of an extensive 
sheet of water, overgrown for the most part with dense and exceptionally tall reeds, 
reaching in places as much as 4 saschen (8. s m.), and more than one inch in 
thickness. The lake is oval in shape, and stretches fully 100 versts from south¬ 
west to north-east, and runs to 40 versts in breadth. Kuntschekan Bek, who rode 
all round the lake, told me that it took him exactly five days, travelling every (lay¬ 
about 50 versts. According to his calculation therefore the circumference of the 
lake measures about 250 versts. From what he also said, the lake is encircled by 
immense expanses of hard broken saliferous ground, perfectly barren, and strewn 
occasionally with mollusc shells. It was extremely hard work riding across this 
irregular hardened surface; in fact it was only possible on the very verge of the 
reed-grown places, for there the ground was a good deal softer as well as leveller. 
But his search tor a suitable site for a dwelling was entirely in vain: there was none 
to be formed anywhere all round the shores.* • 

So long as this same journey has not been performed by any European we 
must content ourselves with the old bek’s account, and this is in my opinion all 

Trudij etc., p. 304. Also quoted in P/termanns Mittnlun^en, Ergiinzhft. 131, p. 13a. 
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the more trustworthy, because it agrees perfectly with my own observations so 
far as I have travelled round the same lake. Pjevtsoff learned that every year the 
Kara-koschun grows shallower; indeed so much is this the case that the older men 
remember well how, when they were young, the lake was lx>th very much greater 
and had more extensive reaches of open water. As to how far the lake stretches 
northwards, to this question 1 shall return in the chapters dealing with the Desert 
of Lop. 

The conclusions which admit of being drawn from the above information 
with regard to the eastern and southern shores of the Kara-koschun are as follows. 

(t) The water in the eastern parts of the lake are salt, the percentage of 
salinity increasing from west to east. *i he western half on the other hand is |>cr- 
fectly fresh, with the possible exception of small basins temporarily and in part ait 
off from the main body of the lake. 

(2) The shore at the eastern end of the lake, as well as the whole extent 
of the southern shore, is almost entirely barren. 

(3) All round die lake there is a belt of shore which was under water not 
very long ago. This is narrowest on the south, where the ascent to the foot of 
the Astin-tagh begins at only a short distance from the lake; and is broadest on 
the north. To the north-east and east-north-east it cannot be particularly broad; 
for, according to die altitudes given by Kosloff, die contour rises considerably in 
that direction. 

(4) The zone that was formerly under water consists of sclior, that is 
sedimentary' saliferous silt, which, after hardening, lias cracked and formed ridges, 
crevices, and other irregularities of surface. 

(5) The actual basin now filled by the lake is itself so fiat that the greatest 
measured depdi amounts only to 5.15 m., and at medium level the recently exposed 
parts of the basin arc only very slightly higher, 2 m. at the most, than die existing 
surface. 

(6) Reeds appear to be absent in the extreme east of the lake; at all events, 
it may safely be said that in proportion as the salinity increases the reeds diminish. 

(7) 'liie Kara-koschun lias a length, according to Prschevalskij of 90 versts, 
according to Pjevtsoff of 100 versts. The Sa-tscheo road leaves the lake shore at 
Latschin, which Kosloff puts at 56* s versts from Kum-tschapghan. • 

• On sheet 62 of StUUn Hand-Atlas the Kara-koschun is represented as stretching to the 
well of Tuja, a distance of 274 V* versts according to Kosloff s itinerary, so that it is made three 
times longer than it ought to be. The mistake is due to Kosloff*s description, which has also been used 
for the map of the Russian general staff (Karta Juschnoj Pogranituhnoj Polosij Asiatskoj Possify. 
On the latter we find the altitude 2,550 feet at the embouchure of the Tarim into the Kara-koschun, 
but a long way out into the marsh the altitude is put at 2,720 feet. But Kosloff would appear to 
have modified subsequently the views which he urged in Lop-nor, for on the general map which 
accompanies his and Roborovskij’s work the Kara koschun is given a length of barely 70 versts; and 
there is no marsh at all to indicate its north-eastern continuation. 





CHAPTER XIII. 


THE WATERS ON THE NORTH OF THE KARA-KOSCHUN. 

After this digression let us return to Camp No. CLXVI on the northern shore 
of the Kara-koschun. On the 20th March there was a gentle south-south-west wind, 
the sky was grey and louring, and a rather thick mist prevailed, apparently a blend 
of water vapour and dust, so that it was not easy to get a comprehensive view 
of the country around, a thing I was especially anxious to obtain just there. During 
the night a belt of ice, 1.8 cm. thick, but very narrow, formed close along the shore. 

Here the Kara-koschun exhibited an extremely curious outline. One would 
have expected it to extend, as it did farther west, in a denticulated line towards the 
south-west; but we discovered that we had encamped on a peninsula, and accord¬ 
ingly had to make a detour north and north-north-east to get round one of the 
largest, possibly the very largest, open basin I have seen in the Kara-koschun marsh; 
it was direedy connected with die sheet of water beside which we had encamped. 
The sandy ridge I have mentioned, a belt of dunes one meter high and 20 m. 
broad, and for the most part bound together by living and dead tamarisks, stretched 
along the right shore of die new basin. Its very appearance instantly suggested one 
conclusion. The bushes, which were completely dead and withered, had reached a 
considerably greater age and maturer development than the living ones, for these last 
were quite young and small. Thus between the two generations there had intervened a 
waterless j>eriod, during which the lake had withdrawn in one direction or the other; 
otherwise there was no reason why the tamarisks should die. Anil it is only since 
the water has returned that the younger bushes have sprung up. 

Thanks to the withered reed-stalks cast up by the waves, and now' rotted to 
a black mass, the shore-line is quite distinct and sharp-drawn, and can be clearly 
made out 100 m. and more back from the existing shore. Yet die margin of the 
lake is so flat that even this great distance indicates but a very slight rise. It is 
very probable however that this shore-line was due to quite recent high-water, 
possibly that of the preceding autumn, for die strip of ground between it and the 
existing shore-line was moist, soft, and oozy, anil of course absolutely barren. In 
places there is a sprinkling of mollusc shells, relics of the waterless |>eriod alluded 
to. The lake-basin is shallow, even in the middle, as we could see from the way 
the wild-duck dived. 
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I have already stated* that the man whom 1 sent out to the north-east ob¬ 
served old huts in two places. We now discovered yet a third little tishiog-staixui 
on the shore, consisting of two small kamisch-huts u! the usual character, and situated 
on die belt of sand itself, and, the sand being just there high, they were burled in 
it nearly 1 m* deep, up to the caves In fact. thus the huts had proved a greater 
hindrance to the drift-sand than the belt of tamarisks amid which they were built, 
for amongst these latter the sand was only one meter high. I he fact or the belt 
of sand thus faithfully following the shore, whether that extends south-west or north, 
lias therefore nothing to do with the lake, but is due to tile lit tit: belt of steppe- 
plants and tamarisks having arrested the drift-sand* 



ng. 113. 


Some of the jx>sts belonging to the framework of die huts stuck up out of the 
sand, and also 75 cm* of die end of a canoe* which was left propped up against 
one of the huts when they were finally deserted. As the canoe, so far as it 
projected above the sand, was perfectly free from blemish. I thought [ would use 
it Tor examining the adjacent parts of the lake, and 1 therefore had it dag 
out; but when we liad removed about 1 .js m. of the sand, we found dial live canoe was 
split and rotten. The excavation brought to light however a duck carved in wood; a 
stick with simple ornamentation, such as the natives use to stir their mutton with when 
boiling in the pot; and a piece of hoard of the shape shown in fig, 113, which 1 
understand is used in weaving. Of course from these things it would l>e impossible 
10 infer anything as to the age of die station, for they are precisely like those used 
in the Lop country at the present day. and were in a good state of preservation, so 
that they could not be many years old* On the other hand similar objects of wood 
which I unearthed at Lou-lan, anti which had been buried In the sand lor 1 boo years* 
were in an equally good state of preservation*. But there are other, rather important, 
inferences dial might be drawn from these finds; Without doubt the village was 
deserted ill 1^76—77 when Prschevalskij paid his first visit to the Kara-koschun, 
ami noted down every fishing-station beside and in the lake; this one does not appear 
in his list. Further, the station and the lake had then almost exactly the same re¬ 
lative positions as now. The huts were only So iru from the shore, and everywhere 
throughout the Lop country you find that the natives prefer to erect their homesteads 
and villages amongst the sand if they possibly can. Hence the belt of vegetation, 
and the little belt of sand on which it is growing, were clearly in existence when 
the huts w ere built. It is equally evident, that no Lop fishermen would have settled 
there had there not been good fishing in the lake. Accordingly when these huts 
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were built, the take-basin was tn that part deeper than it Is now, and its w&fcer per¬ 
fectly fresh and well stocked with reeds; whereas at the present time there dm?; not 
exist one reed-stalk, and the water is slightly saline and very shallow-. I 5 ut how far 
the reeds disappeared during the waterless period, when the tamarisks died, or 
whether they perished in consequence of the increasing salinity of the water, 
cannot be decided, though the former is more likely die case. Perhaps it was the 
advent of tile arid jH*ritjd which led to the huts being definitively abandoned, other¬ 
wise the natives would have taken their canoe with them, tor when it was left behind 
it was doubtless sound and whole. 



Fig. 1 1 5- the iron wtwt still in ha mm* 


If the lake was formerly deeper, as I have good reason to believe* then it is 
far more the filling up of the lake than its shrinkage which has in time caused it to 
grow shallower. This is dearly proved by die fact that the bases of the posts uf 
the framework lie only i to 2 dm, above the existing level; in fact the lower end 
uf the canoe was actually a couple of dm. bduw the existing level, and it is this 
which caused it to rot. Pig. 114 shows the position at the moment of our discovery. 
and tig* 115 die condition of things when the huts were still inhabited* The drill- 
sand and dust have elevated the Jake- hot tom. but the huts are certainly about the same 
distance from the shore now as formerly. Another clear indication that this little 
fishing-station wils deserted a pretty long time ago may be seen in the fact that 
none of my attendants had ever heard speak ol them, and still less of the other four 
huts situated farther to the north-east. The circumstance, that they as well as the 
village of Kara-koschun [which Prschevalskij after his visit calls Karakuruchm) and 
the village of Onang (Ujtun) were deserted one after the other, proves that the lake 
is undergoing a steady shrinkage and that the population beside it has diminished. 
The lake is unable to support so large a population n_s formerly, and many of die 
inhabitants arc already abandoning their old mode of life and devoting themselves 
to agriculture. 



fig, ii 0 vertical -e ai'-\ 01 jhh kf*;k>n. 


At length we reached tile north-east corner of the lake* and could then turn 
to die west-south-west. Here we observed some low mud-islands, partly overgrown 
with tamarisks* The shore was exceptionally straight: parallel with it grew a belt 
of kburuk. and farther away the belt of low sand with its sprinkling of tamarisks 
again made its appearance. North of that stretches the extensive barren schor desert. 
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as flat as a table top. In that direction there is no sand visible, not even the smal¬ 
lest or most rudimentary dune. Consequently the sand which the storms sweep across 
the desert from the north-east and east-north-east does not stay here, but is driven 
on farther. Except for an infinitesimal quantity detained by the belt of vegetation 
alluded to, the main mass is blown straight out into the lake. 

About half-way along the north shore we came upon another hut, divided into 
two rooms, and built, like the others, on the sand, though this stood almost upon 
its very surface. Glancing southwards, we might have imagined ourselves on the 
shore of an oceanic bay: the wide expanse of water disappeared in the mist and of 
the opposite shore not a vestige was visible. 



Then, crossing over the root of a cape, we came to another smaller lake. On 
the right we passed a hollow, resembling in shape a very short river-bed, but so 
deep that the water in it was of a dark green colour; it was clearly very much 
deeper dian the adjacent lake, with which it had recently been in communication, for 
they were united by a channel one meter broad and half a meter deep, and running 
N. io c E. f though the connection is now severed. Eventually this lake too came to 
an end, that is to say it turned off to die south, and we then passed on to a stretch of 
barren schor desert, and a second depression resembling an old river-bed, deep and 
full of water, but completely cut off from die lakes. A certain amount of sand had 
accumulated on its north-east shore, and there die tamarisks were growing on mounds 
nearly two meters in height (fig. 117). As we proceeded we passed on our left 
several sliallow sheets of water, small lakes and pools, all barren and salt, and there 
were two or three also on the right. As a rule the ground consisted of hard, rough schor, 
which seriously hampered our march. We passed several broad, shallow trenches, 
recently formed by overflow water. This however had not got very far towards the 
north before it was absorbed by the diirsty ground, which was perfectly dr)' at only 
one or tw'o dozen meters from the water-line. Sometimes however, in spots that lay 
a trifle below the water-level, die moisture showed on the surface as darker patches 
upon die grey saliferous clay. We pitched Camp No. CLXVII amongst some ta¬ 
marisks, encircled by low dunes. Judging from the signs we saw there, the locality 
was frequented by wild-boar, antelopes, foxes, and hares; while wild-duck were 
numerous, and frequently flew off to the north. In the vicinity we discovered a little 
lake, whose water had a specific gravity of 1.005s. 

On 21 st March we discovered another lake-basin immediately south-south-west 
of our camp, with an abundance of kamisch growing in two of its bays. Tamarisks 
and other vegetation were more general than they had been, as also traces of game. 
Along the shore were several small lagoons disconnected from the lake. 'Hie country' 
thereabouts appeared to have been recently overflowed. All these scattered sheets 
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of water were incredibly shallow; and a long way out in the lakes tamarisks and 
other steppe plants were growing, which had been surprised by the sudden inunda¬ 
tion. I his supposition in no sense militates against the fact, that the first lake, with 
the huts, retained its shores for a long time, even though it may have been with 
interruptions, for it is also within the bounds of reasonable supposition to infer that 
the shallowing of this and other lakes is one of the causes which compel the water 
to overflow in another direction, and that takes place, as we saw not only here but 
also during our canoe-trips on the Kara-koschun, towards the north, where the basin 



Fig. II 8 . THE HUT ON THE NORTHERN SHORE OP THE I.AKF-. 

is lowest. The large and small sheets of water which we here had on the south, 
and which extended a long way to the west, were also completely sterile, the reason 
being that they have spread out over parts of the barren schor desert. Here our 
farther advance west was stopped by a channel, 2.2 m. broad, with a mean depth 
of 0.55 m., a velocity of 0.45 m., and a volume of about half a cubic meter in the 
second. The water, which was almost clear, had a temperature of 9% C., with a 
distinctly saltish taste. It Issued out of a small lake or expansion, and flowed, strange 
to say, towards the west. It was absolutely impossible for us, even for a man on 
foot, to wade across this watercourse, for its bottom consisted of soft ooze, into which 
our longest tent pole readily penetrated without touching firm ground. When I as¬ 
certained that this channel came from the north-east, I at once jumped to the conclu¬ 
sion, that the stream had its origin in the desert lakes of the previous year, and 
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that these in their turn originated in the Tokus-tarim, whose lowermost reaches here 
found their way into the Kara-koschun. But upon examining the neighbourhood 
further, we soon found that the hydrographical relations were by no means so sun,, e 
as that. The stream in question emptied itself into a senes of smaller lakes, while 
from the marsh to the south two arms issued, going west ami north-west, Dianks 
to the tamarisks and steppe-plants which grew in them, their Ixmoms were firm, and 
allowed us to cross over them. After that we were able to continue a good distance 
towards die west, skirting these arms on the soudi, as well as the small lakes into 
which they emptied. But we were again soon stopped by another arm Mowing to¬ 
wards die north. This we could indeed have crossed had it been necessary, but 
not very far west of it there was yet another arm bigger dian all die odiers put 
together, with a volume of fully 4 cub.m. or more. It was about 10 m. broad, had 
a mean velocity of about 0.5 m., and a mean depth of 0.5 m., all these being au- 
toptic estimates. As it was absolutely impossible for camels to get across this stream, 
our road was completely barred: we were in a position in which we were surrounded 
by water on every side — marsh, lakes, pools, and actively flowing currents. W ithin 
a very small area the water was thus streaming towards every quarter ot the compass, 
except east and south-east. It was like an orbital movement, a maelstrom , gravitat¬ 
ing everywhere towards one centre. During the hour we were detained here whilst 
a reconnaisance was being made, we actually saw a fresh arm form on the south, 
and flow slowly, very slowly, across the level schor, which grew darker and wetter 
as the little tentacle meandered northwards. It was clear, that the greater i>art of 
these hesitating streams were destined eventually to make for the north. 1 lere then 
a fresh overflow was taking place before my very eyes; the Kara-koscluin was palp¬ 
ably spreading northwards across the barren desert. 

' Our next concern was to select a place for our camp where we should not 
be drowned out during the night, or completely inclosed by fresh streams that might 
form. Next day we had no choice but to retrace our steps towards the north-east, 
in order to get out of the treacherous labyrinth. Passing Camp No. CLM II, we 
shortly afterwards left our former route to the south and directed our steps to the 
north-north-east across the schor. which was dotted over with sporadic desert plants 
and in two or three places had miniature accumulations of sand. At length we 
reached the continuation of the channel that stopped our way, or rather die chain 
of small lakes into which it broke up. From Camp No. CLXIX we could see very 
extensive sheets of water to the west. Clearly there was nothing for it; we must 
make a detour round these newly formed parts of the Kara-koschun. W e discovered 
later that it would liave been a* shorter road, had we gone round the Kara-koschun 
east and south instead of following the crooked path we did pursue. But we were 
more than recompensed for our toilsome march by the discoveries we made, discoveries 

which confirmed the idea I threw out in 1896. 

On 23rd March the relatively large lake beside which we had encamped soon 
contracted into a narrower waterway, with thousands of little bays ami >sidings>, in 
which we could distinedy see how the water pressed forward to every low-lying spot 
in the vicinity, while at the same time every irregularity of die surface that projected 
in however slight a degree formed a small island or holm. Here and there along 
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the margins of the water young tamarisks a year old were growing up. Their seeds 
had no doubt been brought there originally by the water, and were now shooting 
up after being moistened afresh. The kouruk plants had however nothing to do 
with the water, for they were dotted about at a considerable distance from it. As 
compared with this quarter, the eastern part of the Desert of Lop which we hat! 
just crossed was a perfectly sterile region. 

For a considerable distance we travelled north-east beside this irregular sheet 
of water. In the narrower passages it moved with a pretty lively current, and even 
iii the expansions its movement uas distinctly perceptible. In the channel which had 
stopped our progress, the how was towards the south; here it was towards the north¬ 
east. Along the line on which I surveyed the desert, we had ascertained during the 
last tew days that there was a slight fall southwards; but here, not especially far 
west of that line, the slope was towards the north-east. That is to say, the level 
of the Kara-koschun was at that time somewhat higher titan the portion of die desert 
that lay to the north of it. 

At length we came to an absolutely' barren neigh hour hood. The last lake 
with tin: sclior islands sent off a small emissary, only 15 to 20 m. long, and that 
issued into yet another lake, which in its turn extended north-east. Thus one shal¬ 
low depression after the other was being filled: as soon as the water Upped the 
edge of the threshold on the north-east, it broke over, formed a new canal-arm, 
and sought out a fresh basin to fill; and in this way this narrow' offshoot from tile 
Kara-koschun kept pushing farther and Farther towards the north-east 

'I he canal had a breadth of 7.2 m,, a mean depth of 0.32 m., and a mean 
velocity of i.oi rru in the second; so that tile volume amounted to 2*3$ cub.m, in the 
second, or 203,000 cub.m, in the 24 hours, this being the mass of water that was being 
drained out of Prschevalskij's Kara-koschun by this one arm alone. This was just 
the season, and especially a feu days later when the water from the melting ice 
would begin to enter die marsh, that these offshoots would swell ami flow away 
to the north; indeed there was no other way they could go. No doubt die pioneer 
water that arrives first is used up in moistening the schor ground, and it is not until, 
dry and thirsty as it is, it has become consolidated, that the channel is able to con¬ 
tinue its progress; meanwhile the southern basins of the Kara-koschun go on filling 
higher anil higher. Of course vast quantities of water are lost through evaporation 
in the dry’ and barren desert. On the whole the ground here is, so far as one can 
see, perfectly level sehor- But the presence of the little current we were following 
proved, that even this fiat sehor region had its irregular surface-furrowings, and that 
they ran parallel to the jardangs and their intermediate gullies in the northern part 
of the Desert of Lop- This is also no doubt an effect of the wind; ami we found 
that this same south-west to north-east direction characterised all the offshoots of 
the western Kara-koschun. 

The bottom of the 7.2 m. broad channel consisted here of blue clay, as slip¬ 
pery as ice on the surface, but quite firm enough to bear us, so that we should easily 
have been able lo cross it with camels. The water had washed away the layer of loose 
sehor and was flowing along a bed of firmer material. < h er a eonsideral ile area north¬ 
west of the channel the surface layer was wet, so that when walking across it we 
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sank in 35 cm., until we landed upon the underlying deposit of blue clay. Neither 
I nor any of my three attendants had the least knowledge of that country, or of 
the distance to which the lakes extended; and that year (1901) they appeared to be 
especially active. We should certainly have crossed over this cliannel and endeavoured 
to push on west, where we should soon have been stopped again by other new sheets 
of water, only just at tliat moment fresh guides arrived from Kum-tschapghan. We 
now traversed perfectly level, barren schor until we at length reached the distant 
pool which we had first seen on the 20th March, anti which, in opposition to the 
prevalent law, stretched from south-east to north-west. 

Seen from Camp No. CLXX, this sheet of water stretched away to the S. 8o° F., 
but farther on it turned an angle and proceeded S. 50° E. We were unable to see 
the end of it; but from the wide open expanses of water which appeared to the 
south and south-east, it was possibly connected with them, or else terminated quite 
close to them. At our camp the breadth of the stream was 15 m., though lower 

down it amounted to 30 to 38 m., and to judge from the limpidity of the water, 

the depth was considerable. The sp. gr. was 1.0033. The tamarisks here, especially 
on the north-east shore, grew on mounds formed of drift-sand, which they had thus 
arrested. On the lee shore there were, on the contrary, neither mounds nor sand, 
though there was indeed an occasional tamarisk standing on the bare ground. On 
the shores, and especially on the south-west shore, a narrow strip of kamisch was 
growing. To the south the ground nearest to the pool was overgrown with steppe- 
plants, and they were in a more thriving condition than anywhere else in this part 
of the desert. 

A glance at Plate 15 will be sufficient to convince the reader that this de¬ 
pression cannot be anything else but a river-bed. In shape it resembles the lower 

Tarim, down to the minutest details. But it is clearly older than that part of the 
Tarim which lies between the Kara-buran and the Kara-koschun. What role this 
stream formerly played it would now hardly be possible to ascertain. Did it form 
the continuation of the Tarim at the time when the entire volume of the river poured 
through the Tokus-tarim : In that case it probably formed a link between the I’tschu- 
kbl anti some other lake to the south of it. Or perhaps this arm discharged the 
same function, and occupied an equivalent position, to the waterway the right side 
of which we had lately followed towards the north? The former is the more likely 
alternative, for the tamarisk-mounds, being so high as they are, indicate that the 
arm lias been in existence a long time, and its shaj>e points, as I have said, to an 
actual river. 

From this spot we travelled on the 26th March mainly north, leaving our 
former route immediately on our left, and soon came to a large sheet of water, 
which formed a link in the waterway we followed on the 23rd. During the four days 
that had elapsed since our new guides first rode that way several fresh expanses 
of water had formed. One little pool was manifesdy quite new; it pointed as usual 
to the north-east, and was fed by a channel, 3 m. broad, 0.1 m. deep, and flowing 
with a velocity of 0.55 m. per second. We rode round it, and even whilst our ani¬ 
mals were drinking at it, the water advanced so rapidly that their footprints were 
gradually blotted out. 
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In the course ot our farther march to the north we only once touched any offshoot 
of the western sheets of water* The aspect of the desert now changed* The flat., but 
rough, schor grew smaller and smaller, while the jardangs, which predominate tn the 
northern hall of the desert* became more and more numerous. Low dunes showed 
here and there, always accompanying dead or living tamarisks. Gullies or furrows 
were common. Sometime* it was not easy to say whether they were formed by water 
or by wind, though some of them have plainly once been traversed by water, just 
as some of the depressions were evidently once small lakes, am I very soon they 
were going to be filled again. In places the bottom was already moist, and some 
of them contained small pools of water that came bubbling up from below. The 
water in the lake-basin beside which we encamped was distinctly salt fsp. gr* t.qoSfr); 
nor is that surprising* seeing how saliferous is the ground over which this thin sheet 
of water was spreading. As we had already ascertained that the w ater of the Kara- 
koschun grows increasingly 5alter from south-west to north-east* we likewise ascer¬ 
tained that here in these newly formed lakes the salinity increases from south 
to north. 

At Camp No* CLXX 1 * and at several other places during the next day r> s 
march* the 27th March* we noticed droppings of the wild-camel, prov ing that this 
animal does roam as far as the vicinity of the Kara-koschun; there is at all events 
no risk of its being disturbed by hunters either on the east or on the north of the 
lake* Indeed the distance between its true habitat along tire southern foot of the 
Kuruk-tagh anti these newly formed lakes is not, as the map show's, especially great* 
and for the wild camel at any rate it is a mere trifle. 

Next da) 1 we marched north-east and north-north-east, crossing over innumer¬ 
able iardangs, some of which* immediately on our right, were crowned with dead 
toghrak forest and tamarisks still standing upright. On the other hand at Camp 
No. CLXXl there were numerous green tamarisks on the shore* the roots of which 
had evidently reached down to the ground-water even before the arrival of the fresh 
offshoots of the lake, for not only were the bushes pretty well advanced in point 
of age, but there were no withered ones amongst them* 

At length we came to the outermost extremities of these lakes, which point 
like fingers to the north-east, and in every case follow die already existing gullies 
between the jardangs, sometimes broken up however into long* narrow pools. From 
that point there was no water visible to the north, only the clay desert with 
Its countless ridges. We were also able to journey westwards without hindrance 
For a distance die tamarisk steppe was unusually thick; and although the bushes 
were still standing on their own roots* most of them on small elevations, they were 
without exception withered and dry. Next followed a belt of toghrak forest* pretty 
thick and still standing upright, but likewise withered. To determine* even approxi¬ 
mately* at what epoch the change took place in the distribution of the water is im¬ 
possible, This belt of vegetation grew either on the north shore of the Kara-kosehun 
when it extended farther north than it does now* or else on the southern shore of the 
old lake of Lop-no r. It is at any rate situated about midway between the two depressions 
in question; and had 1 known that the Kara kuschun had that year begun to 
migrate towards die north. 1 might have shortened my desert survey by almost one- 
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hall the distance. Still it is only along" the line of traverse 1 chose that the existence 
of the depressions makes itself evident; at the point of which l am now speaking 
then; is, cm the contrary, nothing to prove that we were within the radius of either 
Lbe one depression or the other. True, the fact of these sheets of water having 
direct communication with the Kara-koschun would seem to indicate dial we were 
still within its basin; hut the evidence is only apparent, and ceases to carry weight 
w l*®! call to mind the ufiects produced by the wind in bringing about changes 
of level- \\ hidtever lake die belt of vegetation in question may have grown be¬ 
side. the elevated short; on which it stood would appear not to have borne that 
character for any very great length of time* for neither the trees nor the hushes had 
reached a medium agt.% but were still young when the water deserted them. 



Then the dead vegetation decreased again; but there was still no living forest, 
and it was extremely seldom that we saw so much as a shrivelled bush or a pro¬ 
strate toghrak stem. At one place on this strip of ancient si lore we lighted upon 
fragments of earthenware. Mollusc shells abounded everywhere, in some places in 
truly enormous quantities. The bedding of the day In the wind-sculptured jardangs 
showed that the sedimentary matter had been laid down at different periods. One 
instance is depicted in the accompanying fig. (119). On the top there is a layer 
of hard, compact, yellow day to a thickness of 3 dm.; beneath that a layer of softer 
darker clay, 8 dm. thick and distinctly folded; and this is underlain by another layer 
of die hard yellow clay, disposed horizontally. It is dear that in this Hat region, 
over which the Lop-nor has wandered to and fro for so many centuries, there must 
exist countless instances of changes of this sort l suppose that the intermediate 
folded layer corresponds to the ordinary schor formation* l e. saliferous clay sedi¬ 
ment, which dries into granulated» ridges and folds after the water has flowed away 
off It, On the other hand the yellow day with the perfectly horizontal disposition 
was bid down in fresh-water lakes, anti contains a larger percentage of sand, cor¬ 
responding to the larger percentage of salt in the schor. And the actual distribution 
of the clay desert and the schor desert around the present Kara-koschun lends sup¬ 
port to this supposition: as the schor desert preponderates more and more towards 
the north-east* so also does the salinity of the water increase in the same 
direction. 

Here loo. where we are non pausing, the jardangs are crowned with dumps 
of katnisch-stubble, ami in one place the stubble was so thick and high that in case 
of need we might very well have used it as grazing for our camels. 
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As we advanced to the west and south-west, the sand continued to increase 
in quantity. The dunes were at first small add widely scattered, but soon grew 
higher, running up to 7 and S meters* \ fere again we had confirmation of the law, 
dial the sand increases in quantity from east to west, and from north to south. 
Here underneath the sand there were always jardangs; but as we were travelling 
south-west, they occasioned us no inconvenience. They often stuck out of the sides 
of the dunes, forming platforms and cornices. Eti the latter part of the day \s march, 
where the sand lay in an almost unbroken sheet, it was evident that it almost en¬ 
tirely neutralised the effects of erosion upon the substratum. But as the erosion 
gullies in this part of the clay desert are in every case likewise drawn out from 
north-east to south-west, it is evident that the wind accomplished its erosive 
work before die sand was spread out over the desert. This circumstance proves 
that, after the dry ing-tip of the lake-basin in which the clay deposit was laid down, 
the bottom of the lake must have been for a long time open and exposed to the 
wind, before the drift-sand began to accumulate on this side. The depth of the 
gullies. 2 to 3 m., is a proof that this period of freedom from sand must have been 
a long one. At the present time, and under the conditions that now prevail, the 
sand is going on piling itself up in larger and larger quantities in the south-west 
parts of the Desert of Lop, 

Here again we frequently passed pools and sheets of water which had no visible 
connection with the larger lakes, The water in them came bubbling up from below, 
and, was strongly impregnated with salt 

We pitched Camp No, CLXXII by the side of an offshoot from the lake. The 
shore of the latter projected towards the west, and there it was quite easy to 
perceive the II ow of the water from the south towards the north-east. Thus there 
was here a slope In the latter direction, even at such a great distance from the 
northern bank of the Kara-koschun proper — Prsdievabkifs Kara-koschun, Clearly 
this region corresponds to that part of the sun eyed line where we found the surface 
rising from north to south, the only difference being that, here in the west, there 
must be a gap or hollow in the threshold (a couple of meters high), which in the 
east separated the northern depression from the southern depression. The current 
in the nearest lake, which was most irregular and capricious in outline, show i d that 
the overflow water of the Kara-koschim had not yet reached its most northerly I unit. 
Inn was still pushing its way on north and north-east. Vast quantities of water art 
lost in moistening the ground, iTe little pools I have alluded to are but the skir¬ 
mishers as it were of the advancing flood, and are soon swallowed up by the ex¬ 
panding lake. The water here had a sp* gr. of 1,0069, and consequently was almost 
undrinkable; even the camels were content with merely sipping at it. As the day 
advanced, and it grew warm, the water became actually repugnant; but in the morning, 
after the coolness of the night, the salinity was less noticeable* The neighbourhood of 
this camp was perfectly barren; there was not even kiitdk (dead wood). 

On the 28th March we doubled the north-western angle of the new lake; con¬ 
sequently our line of march turned to every' quarter of the compass — west, north¬ 
west, south, south-east* east, and north-east. At first, after leaving camp, we steered 
towards the west and north-west, having a number of small lakes on our left, and 
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On our right, that is Co the north, duties without old vegetation* The sand increased 
perceptibly in quantity* Then we turned to the south-west, and after that once more 
to the west. A pooh with an area of about 50,000 sq* m,, the water of which 
had a temperature of 14 '.a C. at noon, was* on the evidence of my new guides, a 
perfectly new creation. It was very interesting to observe the way in which 
the water here spread ami worked its way north. The pool in question was 
evidently completely isolated and disconnected, for tile water which reached it all 
came np from below; we actually saw it bubbling and boiling up with a loud noise, 
just as boiling water gurgles in the pot (PI. 14), In two ur three places the upgjushwasso 
strong that it formed domed pillars one dm. high, rippling unceasingly , like a minia¬ 
ture geysir, Ihe air which accompanied this upgushing water formed bubbles anti 
rings of froth round each little geysir, and these were drifted by the gentle east 
wind into the western hays, \\ hen I saw similar collections of froth a long way to 
the east of this position, 1 did not understand how they could have originated, but 
attributed them to the last storm which swept across the country. During the time 
we remained on the shore of this pool — and it was e ntirely surrounded by drift- 
sand — we observed the water distinctly rising* Owing to the constant upflow in 
the middle there was a slow centrifugal movement outwards towards the periphery, 
anti in two or three places, where the shore was fiat, small arms or emissaries were 
being formed, which hastened to empty themselves into the little hollows at the sides. 
Hence the shape and outline of the newly formed pools were determined by the 
dunes which stood around them. Strangely enough, the water here was fresher than 
it was at the two adjacent Camps Nos. CLXNlt (sp. gr. = 1*0069) and CLXX 11 I 
(sp* gr. - 1.0059). whereas here the sp, gr. was only that is to say to us it 

w-as almost perfectly fresh. One would naturally' suppose that the water which came 
boiling up out of the ground would be sailer than that which came streaming along 
the surface. The I act that it was not so proves that the soi) just here w as not 
especially salt; indeed it may perhaps be taken as a proof that it had been a fresh¬ 
water lake up thrmigh the sedimentary deposits of which the water was making 
its way. 

The water was not perfectly dear, and 1 only found out where the bottom 
was by sending in a LopHk who could swim, to measure the depth with two of the 
tent-spars. In the pool there was a jar dang, which even then was not in the slightest 
degree softened by the water. The greatest depth amounted to a.a m, J may 
mention that the whole of this pool, and innumerable others in the course of the 
day's march were all formed since my two attendants, the Cossack Tschernoff and the 
Loplik Tokta Acliun, son of Kuntsehekan Bek. rode past them on their way out to 
me. IschemoJI had even drawn a sketch-map to show' the way they had come; but 
there was no need of it. the tracks of their horses were quite sufficient. They had 
travelled diagonally across the pool, for it was at that time dry' ground. Now on 
the way back, they rode Straight down into the water on the west side and up out 
of it again on the opposite or east side. How far the track was continued across 
the m, deep depression could not be determined; it is very' possible therefore that 
seven days before there had likewise been a pool in the bottom of it which the men 
had forgotten. In another poo], smaller and shallower, they were able to retrace their 
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steps all the way across, although it was now covered with a sheet of water 43 T 1 cm. 
deep; so that in tills we have a key to the height of the water s rise, equivalent to 
an average of 6 cm. a day. If the rise was thus considerable at diat date, it must 
of course be very much greater when the ice-water from the Tarim begins to pour 
into the marsh; then when the summer came, there would be a subsidence, anti 
finally with the autumn high-flood a fresh rise. The circumstances connected with 
the larger pool suggest certain interesting conclusions. The unceasing bubbling m> 
of the w ater in the decimeter high minia ture gey sirs proves that the level of the 
pool was not yet equal to that of die Kara-koschun. Although the height to which 
these igeystrsj rose affords no exact indication of the difference of level, they do sug¬ 
gest that It was not at any rate small, seeing that even after the water had over¬ 
come the friction of the soil it made its way through, it still possessed so much 
force as this. W hen the time comes that the water ceases to boil up in this way, 

and the level of the pool is equal to that of the southern lakes, then, unless the 

flow be in the meantime arrested, a considerable part of the- desert to the north and 
north-east will certainly likewise be under water. As for the pool in question, we 
only know that its bottom la; 2.:x m. below the level of the Kara-koschun plus what 
was still required to fill it completely. If we assume that it would rise about o.s in. 
higher after the inflow of the Ice-water had time to make its presence felt T we 
should have a total depth of 3 in.* a depth to which Prschevalskij's Kara-koschun 
rarely attains even after the spring-flood, ami which is never encountered in its 
southern part at any season, tor the maximum depth I obtained there was only 
[.90 nv Hut we shall not be in a position to appreciate the real significance 

of these great hydrographical changes until we have analysed the levels of the Lop 

Desert as a whole. 1 will however mention f?i passant* that every thing goes to prove, 
that the Kara-koschun is just now in movement again, and there is every probability 
that still greater changes are in prospect. The recently discovered lake-basin had 
already covered very nearly half the distance between the Kara-koschun and the 
northern shore of the old Lop-nor, and there can be no doubt that, provided the 
supply of water Is not In the meantime cut off. it will continue its journey until It 
reaches the depression in the northern part of the desert. There Is nothing in the 
relative levels to prevent it from dot tig this; for the bottom of that depression lies 
lower than the present surface of the Kara-koschun; and the very fact of the water 
flowing north and north-east is a proof that there is here no threshold such we found 
along the line of our survey across ilie desert 

There is however one other factor which undoubtedly had no slight effect upon 
the changes that were taking place in the spring of J9cu, though unfortunately the 
physico-geugraphical conditions connected with it cannot be set forth. I mean the 
precipitation and other meteorological conditions in the border mountain-ranges In the 
period immediately preceding, I was indeed told that during the summer of 1900 
the Chotan-darja, the jarkent-darja. and the Ak-su-darja had all carried large volumes 
of water, anti that even the Kontsche-daija had risen, though owing to its flowing 
through the Baghrasch-kbl its volume is generally constant. All this was clearly the 
result of the exceptional quantity of snow that fell in LS99—1900. The winter of 
1900—1901 was very cold, and there was an unusual quantity of ice formed through- 
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out the laiim system. W hen this melted in the spring, it gave rise to a heavy 
spring-flood, and although the main body of this dkl not pass Abdal before the first 
da\-s of April, ii would nevertheless certainly make itself felt in the end of March, 
even as far from the embouchure of the river as this, 1 was also told, that the ex¬ 
ceptionally violent spring-flood had washed awaj a Song stretch of the left bank of 
the Tarim, and that the Hasch'kdl had risen very considerably, and no doubt the 
same was true also of the other lakes situated in the sand. These statements do 
not however admit of any sure conclusions being drawn from them, for they emanate 
from a couple or my Cossacks, who only saw the rivers and lakes on two separate 
occasions. That the volume of die Tarim does change from year to year is un¬ 
questionably true, even though it be within narrower limits than those which apply 
in the case of rivers that flow to the peripheries of the continents. And as it changes, 
so also does the volume of die Kara-koschun, But the principal cause why the latter 
overflowed and made its way north in the spring of 1901 was evidently this, that 
its own basin is no longer able to hold so much water as it used to Jo in the past, 
and consequently the water has to find an outlet in some other direction. 


CHAPTER XIV. 


HYDROGRAPHICAL RELATIONS ON THE NORTH OF THE 

KARA-KOSCHUN. 


After that we continued our westward march across heavy and difficult sand. 
From the point where we doubled the north-west offshoots of the new lakes, we 
perceived the sand, high anti continuous, stretching west as far as we could see. 
A little beyond the extreme offshoot running west we passed our Camp No. XX 
of the year preceding; it was easily recognisable from the marks of the camp-fire 
and the preserved-food tins which we had left there. 'This gave me a valuable 
point of connection with our route of the year l»efore. The problems which at that 
time confronted me would now soon be all solved. I thought at that time that the water 
was coming from tke Schirge-tschapghan, but I now ascertained that it was proceed¬ 
ing direct from the Kara-koschun. Had we the year before only gone a very short 
distance farther west, there would have been no need for us to cross over the canal- 
arm, and it was now (1901) so swollen that it was out of the question to think 
of trying to do so. Had we not discovered the traces I have alluded to, it would 
have been impossible to recognise the neighl>ourhood again. The distribution of 
the water was quite different: the pools anil basins of the preceding year had swollen 
and spread out on every side, anil run more together, while the expanses of water 
to the south-east were greater, and the mud anil sand islands fewer and farther 
between. In the west however, and there only, there was no expansion; hence the 
level in that quarter was rising. The spot on which my tent had stood, a little below 
the camp-fire, was now covered with water, and it extended right to the foot of 
the jar in the vicinity. 

Let us now compare the results of the observations made at this point in 
1900, on 2nd April, with those made in 1901, on 28th March, that is to say in 
both cases alike before the ice-water had begun to enter the marsh. We note first 
that the contours of the surface, in so far as they affected the distribution of the 
water, were the same at both dates. 'Hie new lake extended just as far towards 
the north-west in 1900 as it did in 1901, its north-west extremity being in both 
years precisely the same. But there was this difference, that the water in the de¬ 
pressions was higher in 1901 than in 1900, so that what were Islands in the latter 
year were under water in the former. What the conditions were farther east it 
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would be impossible to say. but the chances are that they were the same there as 
in the west; that is to say, it ts very probable that all the lakes which nr discovered 
in 1901* or it you like the one large greatly subdivided lake* was every where die 
same in both years, just as it certainly was at the one point where I had an op¬ 
portunity to observe it, namely at Camp No. XX. But to the east tin: lakes were 
more scattered and less connected in 1900 than they were in 1901* 

And upon comparing the conditions at Camp Xo. XX w itli those ot the l arim 
at Jtirt-tschapghan* we are at once struck by the great parallelism between them. 
At the place named* the larim had on Jjth April tooo a volume of SS"* 11 cub.m,. 
and on 3rd April 1901 a volume of 141^05 cub m.. in the second. On the 2nd 
April 1900 the newly formed lakes had a smaller volume than on 28th March 
1901, I have already' observed that a difference of ten days at this season ma> 
make the greatest difference in the volume, and that as soon as Lite high water 
has gone past, the river drops very' rapidly. If now the high water passed Jmrt- 
tschapghan about die I3t April, one would expect the lakes to be greater on the 
2nd April than on the sSth March. As an actual fact the reverse of this took 
[dace- This goes to show that the Kara-kosc him as a whole, under all circumstances, 
and apart from the annual lluctuations in the volume of the river, and irrespective 
too of the date, is shifting towards the north. The large volume of 141 cub.ni, 
was measured on the 3rd April or si.\ days after my second visit to Camp No. XX. 
Possibly it had been even greater before that; but at all events on 3rd April it 
was so large that the new lakes went on swelling and. as we saw with our own 
eyes* were continuing their migration to the north. Another difference as compared 
with the year before was, that the water was now (1901) a good deal Less salt. 

After getting round the corner of the lake, we proceeded to die south-east 
and east beside the irregular and capricious outlines of the large lakes* and the open 
and spacious basins, in which there was no vegetation. Here too there were narrow 
■ fingers 1 stretching between the clay ridges and the drift-sand, all running towards 
the south-west or west. In one or two places, as well as at Camp No* CLXKII 1 . 
there were tamarisks, barely 3 dm, high, which had evidently struck root only one 
or two years before. We also observed two or three small patches of kamisch* 
but all put together they would not have been enough to satisfy one camel- There 
was no kbtak anywhere; but mollusc shells were every where abundant The only 
birds we saw w'cre gulls and wild-duck. 

During the night of the »§th—29th March, or a space of 15 hours in all. the 
lake rose 5.6 cm,, though some portion of the rise ought perhaps to be attributed to 
the wind from the east-north-east, which blew during that time and attained a velo¬ 
city of 1 1.5 m, in die second. We often heard the clay ridges, after being under¬ 
cut by the vigorous action of the waves, plumping noisily into the water. 

Alter going some distance farther to the east, we turned off to the south- 
south-west, so that our route was now rather more easterly than it had been the 
year before: as a consequence of this there was somewhat less sand, .After a while 
we passed an offshoot of yet another pretty large fake-basin, beside which tender 
young tamarisks were growing, as well as a few stalks of kamisch. Both appeared 
to be one year, or at the most two years* old. The condition of the vegetation is 
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the t>est |>rt>pf that the water had only recently reached that locality; and i( it stays, 
it will not be long before vegetation grows up there as vigorous anti as dense as 
that in the Kara-koschun, The flowing water will carry' it into all the northern 
basins; the plants we already observed were the forerunners of its propagation in 
that quarter. On the other hand, dead tamarisks with or without mounds, as also 
old kamiscb-stubble, were now becoming more and more plentiful* 

At first the sand was not more than 5 m, high, and as a rule the ground 
between the dunes consisted of hard clay, with jardangs, but it was increasing, and 
the dunes had already met in some places. The only localities in which the ground 
was level and bare was close beside the new lakes, where we were travelling. Al¬ 
though these lakes were only a couple of years old. and in their present size only 
one year old, the effect they had on the distribution of the sand was evident. As, 
generally speaking, die lakes make their way from south to north, they put them¬ 
selves as an insurmountable harrier in the way ol the drift-sand coming from north-' 
east and east-north-east. The dunes which stand on the west side of the lake receive 
no further augmentation, but are diminished and transported onwards by every fresh 
storm, so that in diis way they gradually move away from the lake-side, which soon be¬ 
comes swept altogether free from sand. If the new lakes go on increasing in size, and 
spreading farther and farther to the north, as they probably will do. and if they re¬ 
main long enough stationary T they will in the course of a few deccnnk totally alter the 
character of the south-west part of the Desert of Lop in which the dunes now are. 
These will continue their migration towards the south-west and wc st-south-wesl, while 
the belt of sand-free ground beside the lakes will continue to increase in breadth* 
Nevertheless the mass of the sand will always advance along the same route as 
that In which it is now moving, until it comes to the bank of the Tarim and the 
Tokus-tarim. As for the stream of drift-sand which continues to pour in uninterruptedly 
from the north-east, it will, even as happened to the Kara-koschun during a long period, 
help to fill up the new lakes, a ltd then, after they too have become overgrown with 
kamisch, they will be forced to leave their beds and seek lower depressions else¬ 
where. It is tliis incessant circulation* which has unquestionably been going on for 
thousands of years, that not only has levelled up this part of Central Asia, but also 
explains how it is drat the whole of the Desert of Lop and the region of the Kara-kosduin 
lie virtually' at the same level, the difference between the highest and tin lowest point 
not exceeding S m. Beside the lake where we discovered the canoe and the huts, we 
fancied we detected some effort towards providing a natural protection against the drift- 
sand, The little bell of tamarisks which accompany that lake had. at any rate to 
some extent, arrested the drift-sand, causing it to form a low rampart, which its 
roots bind and hold together. Bur even though this rampart, which will increase in 
height as timer goes on, does arrest a part of the drift-sand, the fate of the new 
lakes is nevertheless sealed, for large quantities of sand and drifting dust do all the 
same find their way into them. 

During the second half of the day's march we passed the same belt as we did the 
year before. The sand, after once more Increasing in height, suddenly passed over into 
scattered dunes. Then we crossed the zone of dead tamarisk-forest, where the stems of 
the bushes were more than one dm. in diameter, and after that made our way- through 
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the tamarisks, which now appeared to he fresher and more vigorous than they were 
a twelvemonth earlier, and finally we crossed over the terrace-like hill from the top 
o! which we had first seen the Kara-k&sdnm a year l ie fore. Here the same changes 
had taken place as at Camp No, XX: that is to say, the nearest finger* of the 
lake* pointing south-west, which in 1900 was karri \ visible in the north-east, had 
now reached the foot of the hill. Our old Camp No. XXI was still dry land, though 
surrounded bv water, its lake having expanded very considerably* The maximum 
depth, which in 1900 was 3.70 m.* bail now in ail probability increased a good deal 
A year previously the main body of the lake extended to S.85 0 E.t while a large 
bay, as we thought, ran north-north-east and disappeared in the distance. It now- 
turned out that it was not a bay, but a broad sound, through which all die water 
was flowing that was going to form the new lakes to the north. 

We pushed on past the lake, and past a couple of its offshoots, without stop¬ 
ping and pitched our tents beside a sort of bay running south-west. Hie little 
part}' of Lopliks. with one of my Cossacks, whom l had appointed to meet me 
here with fresh provisions, had 22 days earlier erected a hut on a peninsula in what 
they deemed a perfectly safe placet but the water had risen so seriously that the 
hut was almost entirely surrounded by it, and was then actually touching it. Camp 
CI.XXIY was so near to Camp CLXV 1 I, that a rifle-shot could be heard from the 
one to die other. Whilst we rode round, twp Lopliks, who took a short cut of a day 
from the latter camp, had to cross the broad streams which were supplying the northerly 
lakes with water, and had indeed to traverse the greater part of die distance swimming. 

Fortunately we found at this hut two canoes which had been brought from 
Kum-tschapghan, ^o that I was now in a position to examine more closely the 
adjacent parts of the Kara-koschun, before going on to describe tile trips I took 
on it, 1 will enumerate the names which the natives gave me as designating the 
adjacent parts of the lake. They are not indeed fully reliable, at all events those 
are not which apply to the: most easterly lakes, the parts which the Lopliks have 
not visited for scores of years* That die names exist* and have been in actual use, 
admits of no doubt; but possibly they may indicate other basins than those which 
I intended in my inquiries* However, one old man declared, that the lake with the 
huts and the canoe we found was called Terema-koli. or the Fish-skin Lake, and 
another to the east of it Tschakimi-aghsi. South of Camp Xo. CLXVJl was the Kurban 
Kiilluni-koli. The lake beside which we had made Camp No. XXI was the Jati- 
ariili; the name, meaning the Seven Men, is said to have been given to it because 
seven fishermen once settled there to monopolise the fishing. Jodak-kol was a lake 
quite close to us, Mokme-kbl was a small lake, plentifully overgrown with ka- 
misch, to the south-west of our camp; while south of the same [joint was the large 
lake of Tschajnot-koh Between this same camp and Camp No. CLXXV I was 
given the names of the following lakes — Tschobkol* Jagh-hma-kot, Kirtschm-kok 
SagtsJik-kbh Aschak-kurmatschlik-kol, Jegrenlik-kir. Still farther to the south-west 
lie the basins which I have already mentioned when describing one of my canoe- 
trips on the northern part of die Kara-koschun* 

The new desert lakes, as may readily be conceived, had not yet received any 
names, for the simple reason that there was not a single Loplik, whether fisher- 
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man or hunter, who had ever heard speak of them* or had himself seen them. 
This again goes to prove that they could not be more than two years old. If they 
remain" stationary, and the fresh water, vegetation, fish, wild-thick, ami wild-geese 
visit them, then they will soon acquire names, mostly the names of the men who first 
settle beside them, or names derived Irom some trivial circumstance or occurrence 
connected with their animal or vegetable life- 

The 31st March was given up to a canoe- 
journey across the sheets of w ater that supply the 
northern lakes. First Came a number of intricate 
expanses, more or less amply lurnished with kamisch* 
in which there was almost everywhere a flow 
towards the north* We travelled east, then south. 



pjg T L JTQ. 


cowaros me norm. uavun.« 

and finally south-east, doubling a vast number of intricate elbows. Except lor Luo 
occasional fields of kamisch. the bordering tracts consisted mostly of terraces and ndges 
of clav, with sometimes sand. Some of thu jardnngs and tamarisk-mounds were in 
part cut down and washed away by recent currents. The perpendicular sides ol the clay 
terraces showed alternate dark and light layers, and a closer inspection revealed the fact 
that the former contained plant remains, h was probably sediment laid dow n m shallow 
water in winch kamisch was able to grow; while the lighter layers, which are free from 
traces of vegetation, are indicative of water that was too deep tor kamisch to grow 
in it. Apart from this, it was, as usual in the Kara-koschim, dilticult to obtain a clear 
conception of the direction and outline of the various basins, owing to their shores 
being so often masked by kamisch. There are an abundance of islands and holms, 
frequently nothing more than a projecting jardang or a mound with us uplifted 
tamarisk. On the annexed sketch-map I have traced our itinerary, and all that 
we saw on both sides of it. The capital letters correspond to the lake amts, the 
sections of which are discussed in the text. From F we observed the adjacent 
shore stretching away to the S. io« E.. while the very large expanse of the Tschaj- 
not-kol extended south and south-south-west, this being one of the very largest 
sheets of open water 1 have seen anywhere in the whole of the Lep-nor region. 
The lake of Tschol-kol was said to lie S* 35- \V. from the same point. 

In the several lake-basins that we paddled across, we sounded depths of T-t*, 

, 2.6, 2 .n 2 -a, and 2,7 m. The greatest depth measured in the Tschajnot-kbl was 

2 m In tlie arm C the maximum depth was 4.+ m.. measured at a place where 
there was an eddy* AH these measurements were taken at spots where the dark 
shading of the water indicated that the depth was considerable; but on the whole 
the lakes were very shallow. When you call to mind, that the pool with a maxi¬ 
mum depth of 2** m„ which 1 have already described, was not yet lull and that 
the water issued boiling from the bottom and then rose t dm. above the then 
existing level its real maximum depth must have been almost exactly the same as 
[ht : „; an depth of the lakes I now measured, or i.jt m„ anti must have fallen but 

little short of their maximum depth of 2.75 >’« ^ P° ul 111 1 uestlon Ls 

situated almost two days north or the true shore of the Kara-koschun. How very 
little of a real .depression* is then the region in which the kara-kosdtun is 

situated! 
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Faking as my guide one of die men who swam across all the actively flowing 
streams between Camp No. CLXVil and Camp No. CLXXIV, I now travelled 
along each successive stretch of firm shore, tracing out these waterways one by one. 
The first of them, the arm A, was very indistinct and shallow; evidences of its recent 
formation were discernible in the temporary, and but litde eroded character of its bed, 
as well as in die abundance of steppe plants and tamarisks with which it was accom¬ 
panied. Its breadth amounted to 140 m.. its mean depth to 0.695 m-t its mean 
velocity to 0.03a! m. in the second, and its volume to 3.12 cub.m. in the second. 
'Hie greater part of this insignificant and slowly moving volume flowed through the 
deeper channel to the east, where the depth was 1.75 m. 
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The arm B bore a closer resemblance to a river-bed, because in it the ero¬ 
sion was farther advanced. Its breadth was 19.5 m., its mean depth 0.696 m., its 
mean velocity 0.3243 m., and its volume 440 cub.m. in the second. Its right bank, 
like the left bank of arm A, consisted of clay ridges, with tamarisk-mounds. 

But arm C was the first that afforded distinct indications of being a real, 
decisively excavated river-bed. Its breadth amounted to 9.8 m., its mean depth to 
1.588 m.. its mean velocity to 0.5572 m., and its volume to 8.67 cub.m. These 
measurements were taken where it w-as narrowest, its general breadth in other parts 
being two or three times greater. On emerging from the Tschajnot-kol its waters 
gather into a broad channel, and by a similar broad channel it discharges into the 
lake-basins to the north. 



Breadth = 19.5 m. Branch B, March 31. Scale i : 200. 


Then follow two small arms, partly hidden in the reeds, partly subdivided into 
a number of shallow’, winding channels. Judging by the eye, I estimated their vo¬ 
lume at about one cub.m. each. 

Arm E was 50.1 m. broad, 0.744 m. in mean depth, 0.1913 m. in mean velocity, 
and had a volume of 7.13 cub.m. in the second. 

The dimensions of arm F were as follows — breadth, 68.0 m.; mean depth, 
0.415 m *l mean velocity, 0.0680 m.; and volume, 1.93 cub.m. 

Hence these five arms, together with the two arms D, had altogether a vo¬ 
lume of 27.24 cub.m. in the second. All are extremely short, and owing to the re- 
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cent date at which they broke through the intervening strip of firm ground, they have 
formed a small archipelago of day and silt islands. The arm C was the only one 
that resembled an actual river, and it was in It that we measured the greatest depth; 
its banks too were the only ones that were overgrown with kanxisch- 
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To determine with perfect accuracy the volume in a watery labyrinth such as this 
is of course impossible. The total I have arrived at above is certainly a good deal 
too small. For one thing, it blew hard from the north-east all day, and as the wind 
was dead in the teeth of the flow, the velocity' must obviously have been retarded. 
And a gauge-staff which we put down near our camp pointed to the same conclu¬ 
sion; for whilst the wind lasted there was a very appreciable rise in our creek, but 
no sooner did the wind drop in the evening than the water subsided to its nor¬ 
mal level* 
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Moreover, it may be regarded as pretty certain that one or other arm escaped 
my observation through being hidden in the reeds. Hut die most important factor is 
that there were two arms which we probably did not see at all, for my pioneers assured 
me that they crossed eight arms by dimming, without counting those they waded 
over on foot. Hut we found only five arms, with another near Camp No* CLXVIl, 
which carried 4 cub.m. in the second, and could be crossed by wading* But even 
counting that, there were still two arm aw an ting between F anti Camp No CLXVIL 
But we were unable to advance beyond F either with the canoe or on foot; nor 
could I glean any intelligible account of die country to the east. 

Including the two arms which stopped our march in the vicinity of Camp No, 
CLXVIl, and carried volumes of 4.0 and 2.35 cub.m* respectively, we had obtained 
a total volume of 33.39 cub.m. as die quantity of water speeding north to feed the 
new desert lakes. Ever)' probability points to the actual volume being between 40 
and 50 cub.m*; but. that l may not be guilty of any exaggeration, l will in the fol¬ 
lowing discussion take 55 cub.m. as being die inflow per second into the new lake. 
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Fig. UJ. HIERS OF 
KAMISCH AT THE 
MOUTH OF ARM C. 


From this inquiry it results, to begin with, that in the end of March 1901 the 
Kara-koschun was no longer the terminal basin of the Tarim; but, the bed of that 
marsh being choked with sedimentary matter, it was soon brimming full, and the 
excess, running over where the margin was lowest, was continuing to flow to die north. 
Nor would this overflow cease until after die influx from the Tarim decreased to 
such an extent as to cause a considerable drop in the Kara-koschun, But on the 
assumption that the subsidence in all the lakes was equal, the Kara-koschun would 
go on discharging water into die new lakes until its surface dropped 2.49 m„ the 
deepest point in the shallowest vertical section of the arm C. This is of course on 
the further assumption, that diere exist in these northern lakes depths which exceed 
2.49 m.; otherwise the overflow from the Kara-koschun would cease sooner. 

I liave said diat die Kara-koschun is no longer the terminal 
reservoir of the Tarim system; diat position has been taken by 
the newly formed lakes in the desert to the north. The Tarim 
does indeed still continue to empty itself into the Kara-koschun; 
but a great part of the water flows out of it again. The arm 
C has. as I have shown, all the attributes of a real river, and 
clearly forms a direct continuation of the Tarim, being its last 
and remotest tentacle; nor will it be long before die other arms 
also become transformed into distinct river-l>eds. The banks of the 
arm C. which consist of clay, silt, jardangs, and mounds bearing tamarisks, are almost 
entirely clothed with kamisch. These rather narrow ribbons of kamisch project a 
little on each side into the lakes after the manner of piers, the kamisch growing 
on shallow mud-banks formed by the current. In diis we have an exact repetition 
of the course of the Tarim through the Kara-buran. For the sake of comparison 
I add my description of die river in that lake in die year 1896.* 

Wo Tarim den Semillaku-kbl verlasst, ist die Tiefe 1.S5 m.; das Wasser ist 
nicht ganz klar. und wir linden sogleich. dass wenigstens ein grosser Teil desselben 
die Klarungs-Seeti nicht passiert hat. Rcchts erreichen wir bald darauf die breite, 
deutliche Miindung des Tschertschen-darja, jetzt nur wenig Wasser ftihrend, und 
dann breitet sieh auch an dcr rechtcn Seite der letztc Rest des vor 20 Jahren so 
grossen Kara-buran aus. Hcutzutage its der Fluss vom See ganz und gar geschieden. 
Das def eingeschnittene Flussbett ist scharf gezeichnet, links liegen einige kleine 
nlschajis> oder Lagunen. rechts ist das Flussbett vom See durch einen naturlichen Damm 
geschieden. Letzcrer ist sehr schmal. anfangs nur einige Meter breit, dann all- 
mahlich breitcr, und ist uberall mit Kamisch bewachsen. Er scheidet scharf das 
tiefe Flussbett von dem sehr seichten See. An einige Stellen ist der Damm unter- 
brochen. an andere bis hundert oder mehr Meter breit und besteht aus feuchtem 
Schlamm. 

Wenn das Wasser im Sommer verdunstet, hat der Fluss dasselbe Ausselien 
wie sonst in der Gegend, und man hat keine Ahnung von der Existenz eines Ufer- 
Sees. Der lange, eigentUmliche und scharf ausgepragte Pier, den man fast auf 
kiinstlichem \Vege gebaut glauben sollte, entsteht wohl teilweise dadurch, dass eben 

* PeUrm. Mitt., Ergftnzhft. 131 pp. 104 — 105, whence also the accompanying illustrations 
are taken. 
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an der Uferlinic die Vegetation reichlicher ist, und deshalb sich Staid) und Sand an- 
sammelt, so dass ein schmaler Streifen Boden am rechtcn Ufer hoher zu liegen 
komrnt, als die vveiter siidlich gelegene Gegend, wclche deshalb vom Hochwasser 
uberschwemmt wird, doch so, dass die Schwelle sich imrner ein wenig Uber die 
Wasseroberflache erhebt. 

Der Kara-buran war jetzt ntir einige kilometer breit und von VV. nach O. 
ausgezogen. Im Mai wird der See vom Fluss ganz und gar isoliert, wobei das Was- 
ser salzig wird, dann trocknet es aus.> 



Fig. 126. VIEW TOWARDS S 70' E ACROSS THE KARA-BURAN, AS tT WAS ON 19 APRIL 1896; BETWEEN 
THE BANK TO THE LEFT AND THE NARROW KAMISCH-PIER TO THE RIGHT IS THE Rl'FK TARIMJ 

BEYOND THE PIER IS THE LAKE. 


If now we compare the exit of the arm C out of the 1 schajnot-kol with this 
description, and compare the illustrations from the two places, there cannot be the slightest 
doubt that the same processes of formation are going on in both cases alike, the only 
difference being that the development has proceeded farther in the Kara-buran. 
In Prschevalskij’s time (1876—77) this lake was still pretty big: — >Lake Kara- 
buran itself is from thirty to thirty-five versts long, and ten to twelve versts wide. 
Its area, however, depends a good deal upon the quantity ol water in the larim; 
at high water the flat shores of the lake are flooded for some distance, whilst at 
low w'ater the salt marshes on its borders are uncovered. Lake Kara-buran is not 
above three or four feet deep, and in places even less than this, although occasional 
deep pools occur, and the open space free from reeds is comparatively larger than 

in Lop-nor>. # 

According to Pjevtsoft* the lake had in 1890 a circumference of 60 versts. If 
these statements be compared with my observations (see above), it will l>e found 
that the Kara-buran is a vanishing lake, having during the course of the last twenty- 
five years shrunk to a transitory sheet of insignificant extent, which dries up en¬ 
tirely in the summer. The shrinkage of this lake has advanced much faster than 

• From Kulja etc., D. Morgan’s ed. p. 97 - 

lit dim, Journey in Central Alia. It. 
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the shrinkage of the Kara-koschun, for the Kara-buran has received ami retained 
amongst its kamisch all the seiliment that the Tarim has brought with it- Upon issuing 
from the lake, the river was pretty clear, and the sediment which settled in the 

Kara-koschun Is for the most part such as it picks up whilst traversing the 

distance between the two lakes. Within a short time die Kara-buran will have 
disappeared entirely. Ihe river has already thrown up piers, as we have seen, and 
these mask its present course and its banks; all that now remains to l>e filled up 
are insignificant parts of the Kara-buran, and the lakes lying to the west of it as 
tar as die district of I schigelik-uj. As soon as this has been accomplished, die 
river will go direct to the Kara-koschun, carrying with it the whole of its sediment, 

and then that marsh will silt up at a more rapid rate than it has done during the 

time die Kara-buran has served as its clearing-basin. 



Fig. 1*7. FORMATION OF PIKR-L1RE RAMPARTS WHERE THE TARIM COES THROUGH THE KARA-RURAX. 

Hie next stage in the development will lie that the Kara-koschun will serve 
as the clearing-basin, that is to say it will perform the same funcrion that the Kara- 
buran has done. We have already seen that the branches of the river-mouth be¬ 
came distinctly shallower between 1900 and 1901, to the profit of the side-canals 
situated higher up its course. It is through some of these that the main bodv 
of the river will eventually flow, and it will continue onwards as a deep trench 
through die shallow marshes, which will hang upon it like marginal lakes, specially 
on the south, just as the Kara-buran does now. Meanwhile the river will build up 
mud-banks along its sides, and these will part it from the marshes. 'Hie first step 
in the direction of this development Is discernible in the arm C. which already has 
long piers, especially at its southern extremity. One may say with perfect justice, 
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lhat Sts water is die very last in die whole of the Tarim system that flow's through 
a fluviatile bed. Its muddiness might vrell mislead one into believing that it flows 
direct I rum one of die deltaic arms of the Tarim at Kom-tschapghan; though this 
is scared \ likely, because of the great distance and the great number of the Inter¬ 
vening marshes. The muddiness of the water was a secondary phenomenon, de¬ 
pending partly upon the nature of the day banks, partly upon the violent wind which 
was blowing on the 31st March, Moreover the water in the extreme western 
part of the Kara-koschun was perfectly dear. In the other arms too the water was 
clearer; whence we may also Infer that the appreciably greater velocity of the arm 
C also contributed to tile muddiness of the water. Finally, all the arms are newly 
formed, as is patent from the distribution of the vegetation — another circumstance 
contributory to the turbidity of the water. 

Here too vve have precisely the same bathymetrical relations as in the Kara- 
koschun, the arm C being deeper (4.40 m.) than the adjacent lake-basins. One 
rather striking circumstance is that at the point where the arm C empties into the 
new lakes, its velocity is a good deal greater m. par second) than the velocity 

of the Tarim when it discharges (0.33&3 m. 1 into the Kara-koschun at Kum-techapghan. 
At the same time it Is to be borne in mind, that the whole of the difference of 
level between the Kara-koschun and the new lakes is by no means concentrated 
into the short arm C, but the slope, although evei ywhere extremely gentle, is never¬ 
theless continued to the north beyond that point, and in fact there Is a distinct cur¬ 
rent perceptible in the sheets of water that have penetrated farthest north. After 
reading Kosloffs statement, that the Kara-koschun continues on to die foot of the 
eastern Kuruk-tagh in Lhe form of marshes am! s$ltml$cliakt\ one might expect to 
find that it had overflowed its bounds and sought a path for itself towards the east- 
north-east, But as a matter of fact, the overflow proceeds towards the north, the 
ground being lowest in that quarter, actually lower in fact than the level of the 
Kara-koschun. 


.-— - 



Fig. 1 ;S. 


On the whole it is a rather narrow strip of land through which all these streams 
cut their way between Camps C LXVII and CLXX 1 Y, namely the strip that lias 
hitherto formed the northern shore of the Kara-koschun of Prschevalskjj, The por¬ 
tion of it lying between the arms C and E is a veritable rampart of clay ridges, 
sand, and gigantic tamarisk-mounds, most of them with living bushes, as well as 
some kamisch* We discovered another similar rampart farther east, though less 
distinctly developed- The outline of the take-shore has of course prescribed the 
direction of the belt of vegetation, and this in its turn has bound the solid material 
together, and so given rise to the rampart. For a certain time this rampart kept 
the lake within appropriate bounds. In the accompanying illustration a is the original 
bottom of the lake, and <7, Its surface. After the basin has been partly filled with 
silt, sand., and decaying vegetation, the bottom lies at h and the surface at S lr abut- 
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ting: upon the root-bound rampart on the north. On the south however there Is no 
such rampart, but the rise in the surface b much more considerable. In a third 
stadium the lake-basin is, as it were, lifted up to the position r—*„ and its surface 
then lies higher than the desert to the north. There is of course a limit to the 
elevation of the lake^bottum. just as there is to the elevation of the bottom of the Tarim, 
v hich however brings about the overflows ot the river, and produces its marginal lakes 
and the changes in its bed. In the Kara-koschun also the shore rampart Is at length 
breached, and the masses of water pour themselves through to die north* This ex- 
plains why the islands between the several arms A to F are so long and so narrow, 
J tie rampart is strongest just where the breach has occurred, and where beyond it 
the surface to the north is relatively lowest Further east, as my survey demonstrated, 
there was no need for a rampart, the ground itself rising there into a ridge or 
threshold two or three meters high* A long time has of course been necessary 
to etlect tliis elevation ot die whole of the Kara-koschun basin* and during that 
time there have been periodical risings anti fallings of the water-level, the result 
partly ol die htgh and low water at the different seasons a nr! parti} ol dir varying 
precipitation in different years. Moreover* as we have seen, the lake has on the 
whole shrunk seriously in volume since Prschevalskij’s time. One would suppose, 
then, that the natural rampart I have been speaking of would he less and less ex¬ 
posed to die danger of being cut through as the years went past- But the effect 
that is produced by the general shrinkage is not only counterbalanced* it is out¬ 
weighed. by the effects produced by two other factors* namely the filling up of the 
basin and the excavation of the desert to the north in consequence of the wind’s 
energy — a problem to which we shall return En another connection. Hence at 

some time in the past* c* g. too or 150 years ago* the Kara-koschun may have 

extended to double its present area, nay to an area several times th< double of the 
existing area, without any overflow taking place to the north. It is to that epoch 
that we must ascribe the origination of the belt of sc/t&r which occurs in several 
places along die shores. It is of course impossible to follow in detail all the oscil¬ 
lations that have taken place, nor is Et always easy to unravel the causes which 

brought them about. The object of these investigations of mine Is to trace out 
the great lasvs of the forces which have been operative there, and to discover the 
principle underlying the migrations of the lake of Lop-nor. 



CHAP i p:r x\ t . 


GENERAL CONCLUSIONS RECARDING THE KARA-KOSCHUN. 

Owing to our defective knowledge of the Karnkoschun, it h practically im¬ 
possible to state its area ami cubical capacity. At the present time there exist only 
two navigable waterways through the reeds rn its westernmost parts- The whole 
of its eastern portion, amounting to probably three-fourths of its entire length, is 
absolutely inaccessible, — except by balloon. Add to this, that its eastern end 
has not been mapped. Still, taking the data so far as they exist, ii is possible to 
make an approximate estimate, li with Prschevalskij and Pjevtsoff, we take the 
length of the marsh as I King approximately too km., and the mean breadth as 
drawn from my own observations at 25 kin., we obtain the area of 2,500,000,000 sq. in. 
According to my soundings of 1900, the mean depth is 2.J&6 me, taking the northern 
waterway, the mean depth is 3.70 m., taking tin southern i-a m-: the mean of these 
two means is 1.85 m. On the basis of this value for the mean depth, the volume 
works out at 4.625,000,000 Cuban, However it may safely be assumed, that die 
mean depth of the Kara-koschun is not so much as t.Ss m.; for it has to be re¬ 
membered, that all the soundings were taken not only in the two open channels, 
which are of course the deepest, but in their deepest parts. Moreover the entire 
lake is overgrown with katrusch, which as a rule grows only in very shallow water, 
and at the same time collects and holds together the silt. dust, and drift-sand. 
Towards the east-north-east, the direction in which the surface rises, the depth 
grows a priori less and le ss; ami it is precisely in that part of the lake, as I have 
mentioned above, that by far the greatest part of the drill-sand accumulates. In 
short* I do not think that at the present moment the lake s mean depth reaches one 
meter. Putting the mean depth however at one meter, then the cubical capacity 
of the marsh is 2,54x^000,000 cub.m, — in the beginning of April But as the 
volume or Lhe river in the beginning of April is considerably greater than the mean 
volume for the entire year* the result at which we httve arrived above is too large 
rather than too small to be accepted as the general mean for the lake. If the evapora¬ 
tion in this part of Asia is as great as in the Lake of Aral which, according to 
the statements of Russian inquirers, loses a layer of about one meter in thickness 
every year,* simply through evaporation, then the Kara-koscbun would dry' up 

* Mohn tells us that at Nukus in the month of June alone the evaporation Amounts to 500 mm. 
See his Miieerotsgi (Christiania 1903). [1. 152. 
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entirely irt the course of the year—were the lake not constantly fed by the Tarim. 
As an actual fact, the evaporation here will be even greater than in the Uike of 
Aral, for not only has the Kara-koschun an incomparably smaller area, anil is 
surrounded on all sides by desert, but Els evaporation is enhanced by its vegetation, 
its considerably greater elevation, the freshness ol its water, and the constant wind 
Lhat blows. Since then the river drops to its lowest level En the summer, and its 
evaporation in June is certainly not less active than at Nukus, the marsh should 
not be especially far from actually drying up every year, or at all events it 
should dwindle to a comparatively insignificant residue, as indeed the natives aver that 
it does. If the Kara-koschun goes on shrinking at the same rate as it has shrunk 
during the last 35 years, it will sooner or later become nothing better than an 
ephemeral pool, drying up completely in the summer, filling again in die autumn, 
remaining frozen all winter, perhaps even becoming dry again sometimes in the 
spring, and once more filling with water after the ice melts. Vet before any¬ 
thing of this kind comes to pass, it is probable that the above-mentioned changes 
will have already taken place: that is to say, the remnant of the marsh will have 
become converted into a marginal lake of the character and rank of the Kara- 
Imran, and the I artm will empty" itself into the recent I v formed lakes to the north, 

which again, in the fulness of lime, are in their turn destined to disappear. 

The life of the existing Kara-koschun is therefore ebbing fast; it is like a 
flickering flame which leaps up for a moment when fresh oil is pouted into the lamp, 
but after thaL droops again, and threatens to go out 

1 have already given an account of the measuremints of the river which \ 
made on four different occasions at Jurt-tsdiapghan. All we know abouL the volume 
at this point is, that the Tarim on 21st April 1896 had a volume of 61 cukm,, 
011 13th April 1900 oi S6 cu.km., on 25th June 1900 of 39 cub.m,, and on 3rd 

April 1 pot of 141 cubaw. Arranged according to the seasons, and subject to the 

condition that the general volume of water was the same in each of the three years 
quoted, these data furnish a regularly descending curve, steep in the beginning of 
April, but growing flatter as the year goes on. Were h using these data, inadequate 
though they be. and relying .also upon my own observations in other districts higher 
up the Tarim, as well as upon the verbal information of the natives — were I to 
attempt to draw up a provisional sort of table, it would assume something like the 
form which follows; 


! 

3rd April ........... 

Cub id. 

JltF MCO^nl 

14 1 

Beginning (if July 

Cab. tti. 
per second 

35 

13th * . 

36 

Middle * » ....... r 

3° 

2 J &1 > 

6r 

End * t 

*5 

20 

Beginning of May 

57 

Eegimiins August ..... 

Middle » , 

53 

Middle *■ > ...... 

20 

End s 

49 

End * i 

3° 

Beginning * June........ 

45 

Beginning > September ..... 

S5 

Middle » 

42 

Middle » 


25th June. 

39 

End > 1 

* h * - ’ 

110 
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Cllb. in. 


CElh.nr 


per second. 


jkt s-r-ccndl 

Hqjmnim; of October 

(JO 

negnmmg of jammy 

35 

Middle ' * 

1 7 ° 

Middle 1 v . 

30 

End * * * , 

160 

End » 3 ...... 

?5 

Beginning 1 November , . , , , 

I £0 

Beginning February ...... 

2 5 

Middle * > „ . , . „ 

So 

Middle * a ...... 

30 

End * * . . * . . 

60 

End a * 

35 

Beginning * December ..... 

5 ^ 

Beginnim; March 

4 S 

Middle > » 

45 

Middle > ....... 

*0-0 

End * » ..... 

40 

End » * . 

160 


During my short stay at Abdal in 1K96 the information which was given me 
with regard to the annual changes of level was imperfect: »Von Junt bis August ist 
tier Huns hier am niedrigsten, [m September steigt das Wasser zu derselben Hblie 
wle Em April, aber erst im Gktober kemmt das Hochwasser, also mil dem Raskan- 
darja verglichen 4 bis 5 Monatc verspatet, Dann sirikt us, doch nur sehr wenig, bis 
April; aber ram April bis August sinkt das Wasser taglich ungefahr zwei l inger 
breil,>* What is especially incorrect here is the statement, that the fall between 
October anti April is insignificant. That a very serious drop does take place be¬ 
tween October and December dear from the fact that at Karan! on 5th Decem¬ 
ber I measured a volume of only 55 cub.m., and this by the time it reaches furt- 
tschapghan is very much further reduced. In January the volume can hardly l>q 
much greater than in August, because of the great quantity of water that freezes 
up. The level does not begin to rise again until the end of February; but in the 
beginning of March the volume is somewhat less than in the beginning of December, 
and the maximum of the melted ice-water, or the spring-flood, which passes Jangb 
kbl about the 13th March, does not reach Jurt-tschapghan until the end of March; 
then follows the rapid drop indicated by the first tlirce figures in the above table. 

How far. as I have there assumed, the autumn flood is bigger than the spring- 
flood, or whether the reverse is the case, or whether both are equally large, or 
whether sometimes the one, sometimes the other is the larger, it is impossible to 
determine with the scanty materials l have at my disposal. In any case PjevtsofTs 
statement,** that the lowermost Tarim stands highest in May (O. IM is incorrect. 
This deduction is based u|>oii one spring-flood only; anti I myself fell into a similar 
error in 1S96, when I relied upon a single autumn-flood, and took no account of 
the imposing spring-flood that results from the melting of the ice. 

And although the table which I have given is in great part hypothetical, it 
nevertheless does afford some idea of the fluctuations of volume j anil after making 
the alterations in the figures that would be necessary as a consequence of continued 
observations on the spot, the curve for the year would actually present the appear¬ 
ance shown in fig, 129, subject to slight modifications, 

M>* reason for introducing these calculations in this connection is to obtain 
support for my hypothesis, that the Kara-koschun did not on 1st April 1901 contain 

* Ptterm. MittdL) Erghft. 131, p, 199. 

** Trudij etc., p. 307. 
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more than 2.500 million eub.m. of water, If, as we also assumed, precisely this 
same amount evaporates ever) year, then it is necessary that the river should all 
the year through contribute to the lake a volume of 79 cub.m. per second; for if 
that is the quantity of water that ev&porates every second, it is obvious that the 
same quantity must enter the lake every second if the balance is to be preserved. 
And if the 79 cub.m. of evaporation be regarded as a pretty constant value —■ 
anti this we may indeed assume, considering the continental position of the lake and 
the small range of the climatic changes — it is evident that, whenever the inflow 



Fig- Ufl, THE VOLUME OF WATER IK T|lC TAHITI DURING THE COCKLE OF THE VEAR, 
THE COLUMN TO THE LEFT GIVE* CUBIC Ml TENS IN A SECOND, 


exceeds 79 cub.m. in the second, the lake must expand, and when it falls below 
that amount, it must shrink. Fhe mean of the four measurements I made at Jurt- 
tschapghan is S2 cub.m. in the second; but this figure is too high, because three 
of the constituent data were obtained in periods when the general volume was ex¬ 
ceptionally large and only the fourth belongs to a period of low water. If now we 
take the middle figure of the first three, namely 86 cub.m , and conjoin with it the 
fourth, or 39 cub.m,, we get a mean of 62 cub.m. Again, if we take the mean 
of the table as a whole, we obtain 64 cub.m. as the mean volume per second through¬ 
out the whole o! the year. 1 hi tins basis the lake would not receive during the 
course of the year more than 2,018 million cub.m. From this it results that in all 
probability the mean depth of the Kara-koschun is not so much as 1 m.; that my 
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hypothesis, that the lake has a capacity of only 2.500 million cub*m*, is at all events 
not too low; and that Kosloffs statements as to the enormous extension of the lake 
to the north-east may be entirely left out of account. On the basis that the length 
and breadth really are what I have assumed them to be, namely too and 25 km. 
respectively T anti if the volume is 2,01 S million cub.nr., then the actual mean depth 
will be only o.Si m., and this 1 regard as being very' near the actual truth, lb 
again, the annual evaporation amounts to one meter or more, It follows as a direct 
consequence, dial m the summer, when the evaporation h incomparably much more 
active than at other seasons of the year exceptionally large areas of the lake must 
dry up completely, and water will remain only in the deepest basins, especially in 
that part of the lake which is traversed by the northern waterway, in which, as we 
have found, the mean depth was 2.7 m. At the present time this h the only part 
of the lake in which fishing is carried on, apart from the westernmost division of the 
southern waterway, where there is water all the year round* Hence it is easy' to 
understand why the natives pay no heed to the desiccation of the other sections ol 
the lake* The information 1 gleaned, already' set forth above* agrees in every 
respect with the assumptions I have just made. 

The great changes which are taking place in the country of Lop must be 
considered in common from several different points of view* For, if we merely take 
into account the hydrographical relations, and reflect that even Prschevalskij pro¬ 
nounced the Kara-koschun to be a dwindling lake, and remember thaL since his time it 
has gone on shrinking still further and to a very considerable degree, it does seem 
absurd* that now, when it is less titan it ever has been before* it should overflow 
the bounds within which It has hitherto been confined, Bui if we take as die 
focus of the entire series of operations the solid material, which, transported by wind 
and water, has accumulated in its basin, then the overflow is no longer a matter for 
special remark, but is in the highest degree hoth natural and inevitable. 

In Chapter XIX. of voL I 1 have made certain calculations with regard to the 
35 marginal lakes on the right bank of the Tarim, and found diat their area amount¬ 
ed to about 564 million square meters, ur about one-quarter of the area or the 
Kara-koschun. Their combined capacity amounted lo 2667 million cub.m*. or rather 
more than that of the terminal lake, the reason being that their mean depth is as 
much as 4.71 m,, or more than double the mean depth of the open parts of the 
Kara-koschun* and nearly six times as much as its assumed mean depth. These 
small marginal lakes have a very innocent appearance nn dm map, where their 
combined area U only equal to one-fourth the area of the terminal kike; but their 
volume is greater than that of the Kara-koschun. and that in the beginning of April, 
just after this basin has been filled by the high flood. The volume of these desert 
lakes does not however mean that that amount of water is abstracted annual) from 
the Tarim, for several of them have their connection with die river severed for years 
together* The tribute they levy upon the Tarim, and hence the detriment they do 
to the Kara-koschun, is caused for the most part by their evaporation; and that w< 
have assumed 10 lie equivalent to a layer of water one meter deep every- year, or 
in other words a total amount of 564 cub.m, annually, or an average of 18 cub,m. 
in the second- Tin: disappearance of these marginal lakes would mean an increase 
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In the volume ol the Tarim to that amount, and would bring' up its volume from 
<34 to 82 cub.m. as the mean per second, notwithstanding the losses which in¬ 
evitably take place on the way down to the mouth of the river. The total volume 
which under those circumstances would be poured into the Kara-koschun would 
amount to 2585 million cub.m,, or one-fifth more than the total cubical capacity of 
2,otS million cub.m,, which we have calculated it at above. The origination of 
tl’iCiC 35 marginal lakes is therefore a factor of great importance for the Kara- 
koschun, and we ought also to remember, that in addition to them there are innu¬ 
merable others all along the course of die Tarim. 'Hie river would only need to 
change its bed in die vicinity of Jangi-kol and the supply to die lakes would be 
cut of!, and the Kara-koschun would at the same time be appreciably enlarged* 
Their existence is certainly one of the causes of the shrinkage which has taken place 
in the terminal Jake during the latest phase of its history. Whether in die time an¬ 
tecedent to that they stood in any sort of mutual relation to the Kara-koschun, as 
also whether they are at the present time expanding, cannot be decided, though it 
is probable that both questions should be answered in the affirmative. Perhaps the 
raising of the lake-basin as show n in fig. 128 does have some sort of relation to the 
origination of these marginal lakes; for if the water-level of the Kara-koschun were 
raised, it would naturally of necessity' react upon the lowermost Tarim, as a sort of 
ascending wave, or general elevation of the level of the river, resulting in an arrest 
of erosion and an increase In sedimentation. But now, that the river appears 10 be 
deserting the Kara-koschun, and new lakes appear to be forming to the north of 
it, the difference of level between them and the lower Tarim is greater, and perhaps 
tills circumstance so far will prove detrimental to the marginal lakes and advantageous 
to the new lakes to the north of the Kara-koschun. Meanwhile however die difference 
of level is so slight that any effects it may have are as yet minimal. 

Bogdanovitsch received the same impression that J did in 1S96. name!)- that 
the terminal lakes of the Tarim are. as it were, travelling up its stream. This 
inference is suggested by the great number of recently formed deltaic arms which 
break off from the river above Kum-tscliapghan, arid which grow every year at the 
expense of die arms that exist below them, as well as at the cost of the AbdaJ 
lakes and the new lake-basin which has formed between the lowermost Tarim and 
the Tokus-tarim. But the inference b erroneous* the movement which it presupposes k 
only apparent and accidental, and is contradicted by the formation of the new fak**- 
basin to die north of the Kara-koschun. The real fact is, that the Kara-koschun is 
so nearly completely filled up that the water must gather elsewhere, either to the 
west or to the north of it. 

It is difficult to determine with complete certainty what the relations are which 
obtain between the northern lakes and the Kara-koschun. All we know is, that the 
lormer were receiving on 31st March a volume of 34 cub.m, in the second, or rather 
less than the volume which the Tarim carried altogether at Jurt-tschapghan on 25 th 
June, f urther, we know* that this river had at the same place on 3rd April a vo¬ 
lume of 141 cub.tn., and it was riven subsiding; in other words, the 34 cub.m. was 
coincident w ith the high Hood ot spring, which we have taken to lie 160 cub m 
Now die question arises — does the inflow into the northern lakes decrease pro- 
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portionaH) to the decrease in the. volume at Jurt-Lschapghan, or is it virtually in¬ 
dependent of that decrease, in the same way as the Tarim is at Kum-tschapghan } 
I have shown, that when the volume diminishes at Jurt, the canals dwindle away 
one after the other, but at Kum the volume remains within certain limits virtually 

constant. If the same conditions prevail in the arm c , which communicates with die 

new lakes, it would mean that the main body of the water, or the true stream of 

the Tarim, proceeds tluther undrminished; and that this probably Is the case is 

suggested both by its greater velocity anti by' the incipient attempts at rampart- 
format ion which we noticed at each end of tile arm. in the two adjacent lakes that 
it links together. The formation of these northern lakes must occasion a considerable 
lowering of level throughout the Kara-koschun, and consequently large areas of its 
domain must have been converted into dry' land, a circumstance which would naturally 
in a high degree facilitate the rampart-building operations of the continuator of the 
river, the arm C. But seeing now that the greatest depression in that region no 
longer exists within the con tines of the Kara-koschun, but outside them to the nor tin 
it k clear that the stream is aiming to avoid the old lake, at all events the dry 
exposed portions of it, and is striving instead to How directly to its real terminal lake. 
If on die other hand we assume dial the volume in the arm C, is all the 
year round proportional to the volume at jurtLscliapghan, that is to say, if it forms 
the same curve as is shown in fig, 129, the corresponding stadia being each a 
little later in date, then the arm C will carry' a mean volume of 13.6 cub.m. in the 
second, or 429 mill ion cub.m. in the year. What direction its development will take 
can only be decided by fresh investigation. One tiling however is certain, that the 
new' lakes will be as ephemeral as die Kara-koschun, and while expanding after the 
high flood, they will dry 4 up almost entirely in the summer. There can lit: no doubt that 
the recently formed Tokus-tarim arm is intimately related to the new lakes, in that 
both have come into existence since the old basins became filled up with sediment^ 
and consequently became no longer serviceable. 

When describing our return from this interesting journey 1 shall have another 
opportunity to touch upon the last-named river-arm. We started on 1st April, our 
goal being jurt-tschapghan. Great changes had already taken [dace on the northern 
shore of this the western part of the Kara-koschun; a large part of the route we 
followed the year before was now under water, and we had to adopt a more 
northerly line of march. Nor had we advanced very far towards the south-west 
befon- \ve saw wide expanses of water spreading to the north of us, so that we 
were travelling along a promontory of varying breadth, and traversed by ranges of 
dimes. Hence from these lakes, which are formed from the Tokus-tarim (issuing at 
Schirge-lschapghan), it is no great distance to the new desert-lakes, and no doubt 
they are endeavouring to effect a junction with them, and w ill effect a junction with 
them unless they are prevented by a threshold not evident to the eye- At 
intervals we observed tli*- usual dead vegetation tamarisks, kamisch, and two or 
three poplars, one decimeter thick. On the south we had the parts of the Kara- 
koschun known as Jaghisma-kbl anti Tschol-kok 

l iie water from the Tokus-tarim was now divided into three arms. The first, 
which was 9.81 m, broad, had a mean depth of 0.440 m- a mean velocity of 0.316& 
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m, T anti a volume ot i.*$/ cub.m. in the second. Shortly after that we. waded across 
a narrow, shallow offshoot of the Jake, and were then surrounded on all sides by 
wide expanses of water, the mutual connections of which it was difficult to make 
out. In several places the dunes plunged steeply down into the lakes, and oc¬ 
casionally the tamarisk-mo units projected above the surface like little islands* The 
Second branch had these dimensions—breadth, io.jj nr; mean depth, 0.483 m.; 
mean velocity, 0,7014 m,; and volume, 3.51 cub am in the second. The breadth of the 
third branch, which was in the same vicinity, was 11.9. m ;the mean depth, 0.591 m.; 
thv mean velocity, 0,4+24 m,;and the volume, 3. ir cub.m. in the second. YVe pitched 
Camp No. CLXXV on a narrow tongue of land beside the lake from which the 
arm issued. The kamtsch was pretty thick on its northern shore, and beyond 
the kamisch were some rather low dunes. The arm in question resembled here a 
will-developed river-bed. hating sharp-cut terraced banks on both sides. Thus the 
Tokus-tarim issued at Schirge-tschapghan from the >dh r tding> lake, the jMkanlik-kbl, 
with a volttttie of S cub.m. on 1st April, as compared with a volume of 3.5 cub.m. 
on the 5th April of the year before. Possibly this difference of date may have had 
some effect upon the volume, though it is difficult to believe it, owing to the great 
number of lake-basins which we passed, and which regulate the volume and retard 
the fall. It may therefore be assumed, that the difference is indicative of an increase 
between 1900 and 1901, On f 6th April 1900 the Tokus-tarim had higher up its 
course a volume of 9,41 cub.m. Had the proportion between the volume at that 
place and at the crossing-place of E901 remained the same, the Tokus-tarim would 
then have a volume of 21.5 cub.m., and thus be a considerable stream, quite as big 
as the jarkent-darja in September. Seeing that all this w ater issued from the Kara- 
kol lakes, it would appear that the eastern lake and river system had experienced 
a noteworthy increase during the course of the year. Herein we have a fresh proof 
of the view, that the system of the lower Tarim is as a whole shifting, partly from 
south to north and partly from west to east; and this moreover » in agreement 
with the fact that the terminal lake of the system is moving northwards to the old 
basin of the Lop-nor. The directions assumed by the three branches in question 
are Indicative of the extreme flatness of the country . The first flows towards the 
north-east, the other two to the south-west. They now discharge their $ cub.m. 
into tile Kara-koschun, so that this must be added to the mean annual volume of 
64 cub.m. which enters it from Jurt-tschapghan. Agreeably with my own observa¬ 
tions and the statements of the natives, the Tokus-tarim is growing annually at the 
expense of the Tschung-tarim. Besides the increase in volume and the addition of 
a third arm. there is yet another circumstance calculated to confirm this supposition, 
namely the fact that the northern lakes have also increased enormously since 1900, 
when they were still luit small sheets of water. But while in 1900 they were still 
perfectly bare and barren of vegetation, in 190J they were encircled with kamisch: 
which is hen disseminated with incredible rapidity by the currents, not hv the wind, 
for the wind blows in die opposite direction. Thus from Camp. No. CLXXV it won Id 
have been possible to paddle with ease to almost any point we chose in the watery 
labyrinth of the I^>p country, nay even half-way across the Desert of Lop in the 
direction ul die ruins of Lriu-lan. i have already drawn attention to the fact that 
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all these lakes of the Tokus-tarim will soon be Li lied with .sediment* and the river 
will tlien flow on without interruption. Hence it is probable that in the future die 
Tokus-tarim will become a left-hand tributary of the Big Tarim, the two streams 
uniting very close to the point where the Last-named, empties into the northern 
Lakes, But before that event comes to pass, it may also happen that the I arim 
will shift over into the bed of the Tokus-tarim; in that case the Tschertechetl-darja 
would be the only tributary' joining the main stream from the right. 

In tlie course of our day's march on 2nd April, we observed that various 
changes had taken place in the distribution of land and water; but we were quite 
unprepared to find that the sections of the lake which lay in that quarter had shrunk 
and retired from the route we followed the y ear before. Probably the cause' of this 
is the general lowering of the Kara-koschun by the new lakes, which set up a 
process of auction' from west to east. This would explain how an advance of 
die shore-line southwards in the western part of the Kara-koschun can sy nchronise 
with an advance of the shore-line northwards in its eastern part. But probably 
Other causes cooperate to produce this apparent anomaly. Of the flowing Tarim 
water a large portion trav els along the northern shore of the lake, but a still greater 
portion keeps close to its southern shore; and between these two currents there does 
not appear at the present time to be any moving water. Accordingly the active 
currents that do exist transport the greater part of the flu viable sediment to the 
shores of the westernmost division of the lake. The drift-sand also contributes to 
fill up the lake under its northern shore, although to a smaller degree owing to the 
south-west to north east trend of the shore-line. A distinct change was also noticeable 
in the grouping of the dune-sand; for the dunes were then considerably smaller than 
they were the year before. Most of them indeed were rudimentary, and leaned upon 
rama risk -mounds, frequently ol unusual height* which, now that the sand was being 
blown farther west* were coming out into stronger relief and standing more and 
more free* I he reason t>l the sand having decreased in quantity was tiiat tins part 
of the desert was now surrounded on all sides by water* But the sand on the big 
island no longer receives any increment front the north-east and east-northeast; 
but notwithstanding that it still continues its onward movement* so that by far the 
greater part of it settles in the lower I arim, where it still lurther contributes to 
elevate the bed of the river. 

The different parts of the Kara-koschun which we passed on our way from 
Camp No. CLXXV bear the following names— Kirtschinlik-kbl. Sagislik-kbl, 
AschSk-kormatseh-ktiI, Jegreulik-kir, Ajsu Xiasne-kbli* Kakmak-tschantschdi, Alim 
ChodschanedvGli, and AJs Ullugh-tochapghan. Leaving some distance to the south 
Kum-tschapghan and its tamarisk—mound* visible a long way off* we directed our 
march to the eastern shore ot the lake of Ak-kbl* which lies n>rch of the very lowest 
stretch of the Tarim, and was formed six years ago* but in 190; had swollen to 
such an extent that it was expected it would reach as lar north as the district uf 
(angi-jer. This lake, Ak-kfiL which is in great part overgrown with reeds* we 
crossed by canoe. Then followed the lakes of Kongurtschaktik-kbl and Jangi-k&l, 
while the vast open expanses of the Turkomaktik-kol stretched away to the right* 
Finally we passed fro in the Ortiing-hol through a breach in the tiairow dividing 
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rampart and found ourselves on the broad bosom of the Tarim, immediately opposite 
to Kona-Abdal and the huts of Kuntschekan Bek. During the latter part of our 
journey across the lake-basin last mentioned, we had immediately on our left hand, 
to the south, a long series of tamarisk-mounds crowning the narrow tongue of land 
between the river and the lake. Still farther south a similar tongue of land parts 
the river from the Abdal lakes. It is the metamorphosis that is here taking place 
which led Bogdanovitsch and myself to entertain the view, that the Kara-koschun is 
travelling back up-stream, though the origination of the new desert lakes has shown 
that we were only partly right. The extremely curious anil unusual distribution of 
land and water in the district of Kona-Abdal is illustrated in fig. 130. A comparison 
of this fig. with fig. 127, showing the Kara-buran, would at once lead the observer 
to put them both down as examples of one and the same phenomenon; in j>oint of 
actual fact they are however absolutely different. In the Kara-buran the river built up 
its shore-ramparts through the shallow lake; here on the contrary the river is 
destroying, at all events in part, the ramparts which it formerly built up, and in 
that way is giving occasion to the formation of a new lake. 



Fig. 131 . RAMPART BETWEEN THE 0KTANG-K6l AND THE TARIM. 


The rampart which separates the Ortiing-kol from the Tarim Is 2 to 3 m. 
high, anil when seen from the river presents approximately the appearance shown 
in the annexed illustration (131), the vertical scale in which Is however greatly exag¬ 
gerated. Its mean breadth is 15 to 20 m., though in places it is only one to two 
meters broad, anil in a dozen other places is completely broken through by canals, 
each only a few meters long, which supply the lake of Ortiing-kol, and the other 
lakes connecteil with it, with water from the river, and in this way endeavour to 
maintain the equilibrium between the different water-surfaces. The road from Kum- 
tschapghan to Jurt-tschapghan leads along this series of long, narrow islands, passing 
on the way, as I have related above, several large and deep canals, besides numerous 
shallow ones. The canal opposite to Kona-Abdal Is broad, but so shallow, and 
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filled to such an extent with fiuviatiie sediment, that, high-water though it was. the 
canoes would scarcely float through it. 

Prschevalskij himself noticed what 1 have already called attention to in my 
description of the lower Tarim, namely, the river’s peculiar tendency to protect and 
define its bed with ramparts. The annexed series of illustrations will make clear the 
various stages of its development. Fig. A shows the newly arrived river after it 
has furrowed a path for itself through the horizontal region. Vegetation sjieedily 
shoots up alongside it. and through the retentive and binding power of its roots, 
exercised in the usual way, it soon initiates the building up of natural ramparts 
(B). As time goes on, these increase in height (C), anti below them the river 
deposits in its bed increasing quantities of silt and sand, whereby the bottom, 
and with it the water-level, are alike raised. Eventually, at the high-water season, 
the level of the river lies considerably higher than the country adjacent. This is 
the process which 1 assume to have been followed in the breach that lias given 
access to the new desert lakes. Hence throughout the whole of the system of the 
lowermost Tarim, at the season of high water, we have the paradoxical condition, 
that the relatively most elevated parts of the region are the surfaces of the various 
waters, both flowing and stationary. This calls spontaneously to mind the artificial 
dykes along the coast of Holland, by which the sea is fenced out. Here however 
we have natural dykes protecting the river against the desert anil concentrating its 
flood into a single well defined channel 






All the same the process of rampart-building cannot go on indefinitely. As 
is shown by fig. 131, there are often deep gaps between the tamarisk-mounds. When 
the high water reaches up to the bottom of one of these, there of necessity a breach 
is made, and when this has occurred at one or several places, the active erosion 
that easues gives rise within a short time to canals. The water that pours through 
these breaches spreads out on both sides, anil soon forms lakes; and in the high- 
water season these will in all probability maintain themselves au niveau with the 
river (D). A section of this stage, taken through two canals is shown in fig. 133. 
It is obvious that a breach of this magnitude in the rampart must give rise to wide- 
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reaching alterations in the map of the region in wiifch it occurs; and I once more 
emphasise the fact, that any detailed map that is made of tins lake-land does 
not hold good for longer than the particular year and the particular season in which 
it is made* Fur although the district around Kona-Alxlal in the early days of April 
(1901) was as shown in fig- E30. the facts which I am about to mention suggest, 
that in the end of July it must have presented a very different appearance. I have 
already said, that by the end of June all the side-arms leading to the marginal lakes 
have to all intents and purposes dried up. At the same period the f >rtfing koi and 
the AbdaFkbli, having their supply cut otf. for the most part dry up also, and at 
best there is only a little water left in the deeper parts* Then the bottom 01 each 
lake becomes overgrown with young kamisch. which the Lopliks regard as the best 
feeding for their sheep. 


AhuJal ljk« Ckmn-c!. Ri™-. ChiaaeJ, Ortiog'ItGt, 



%■ * 33 - 


It is iust in this locality that the river is very deep, and it is unlikely that 
the lakes anywhere reach depths as great as those which exist in die more deeply 
excavated parts of the river. 

One factor which contributes in an essential maimer to the difference of level 
between the river and those parts of the country adjacent which are destitute of 
vegetation is the erosive action of the wind, which goes on unceasingly on both sides 
of the river. 

When on 10th March I started from the 1 ruins of Ldu-lan to survey the desert, 
] sent a large part of the caravan with three Muhamedan attendants by a more 
westerly route, with instructions to endeavour to reach the point where we made 
our Camp. No. NX I the year lx: fore. One of the three men was with us there on 
that occasion, and another, Mollah, knew the country around Abdal, I believe, better 
than any other Loptik. The adventures and wanderings of this party, in their vain 
attempt to find the camp alluded to, throws in many respects a strong illustrative 
light upon the results of my own observations set forth above, and in one or two 
points even supplements them, lienee it will not be an unprofitable digression, if I 
devote a few lines to their proceedings. 

Including two days of rest* they' took in all seventeen days to travel from Lou- 
]an to jurt-tscliapghan. The first three days were spent in crossing the Desert of 
Lop and reaching the first of the salt lakes; the year before it had taken us four 
days to cover the corresponding distance, though along a more westerly route* 
My men assumed, as 1 had done, that the lakes they encountered were formed from 
the Schirge-tsJChapghan, so that if they wanted to get round them they would have 
to go to the east. But in that direction they were unable to discover any' end to the 
water; accordingly, after losing three long day s try Eng to get round it in that direc¬ 
tion. they were obliged to turn back. Thus their Gamp, No. 6 stood in the same 
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s pot as No. 3. Then they continued a long*] de the salt lakes, going this time west. 
From their seventh camp they turned off, as we subsequently discove red from their 
tracks and the dead horses we came across, towards the west-north-west, and so, 
without knowing it, passed quite close to our Camp No, XX of the year i§oo- 
A storm compelled them to encamp in the middle ol the sandy desert; hut next day, 
after going about two kilometers farther, they came to some large and beautiful 
lakes, with perfectly fresh water and an abundance of kamiseb. Here they encamped 
for the rest of the day, the tenth since they started. They took it for granted that 
these takes were immediately connected with the newly formed desert lakes* although 
the water in the latter was so salt, and read in them confirmation of the idea, that 
all these lakes were proceeding from the Schirgc-tschapglian. After that they 
travelled in two days to the Tokus-tarim, and on the third day reached Muhamede- 
koschuru, situated somewhere about the spot where the year before we first lighted 
upon the shepherds. Then, having rested a day with the shepherds, they crossed 
a stream one meter deep at a ford which the shepherds pointed out to them. On 
the fifteenth day they travelled to L'jntraldi-koh where they found an old house: 
the name of this lake means the Lake in front of the House. Thence they had two 
short days’ journey to Jurt-tschapghan vtd the district of Jaugi-jer; but at the former 
place the) had to cross a double river-arm, quite recently formed, which issued, they 
were told, from the Sor-kbl (not far from Tschigdik-uj) and, after emptying itself 
into the lake of lsehajatik-kol, lying immediately north of [urt-tschapghan, divided 
and distributed itself between the lake of Ortang-kol and other new lakes situated 
farther north. 

For one who had himself seen the region in question it was not difficult to 
interpret this jjerfealy authentic information. In my men's report two points are ol 
especial interest. The distance between the lakes formed from die Kara-kosthun 
ami those formed from the 1 okus-tarini was barely hall a days journey, and that 


a very short one. Tile men's description showed that the latter extended at feast as 
far to the north as the former. Front the point where on 1st April we crossed 
over the arms with S cub.ra. in the second to the northern end of the lakes, out of 
which their water issued, was therefore two stiff days march. From this it is to be 
inferred, not only that the Tokus-tarim, and with it the whole of the Kam-kol system, 

1 mist in the spring of igoi have been incredibly swollen to have filled such immense 
depressions, but also that all the lakes situated north of the Kara-koschun and die 
lowest Tarim must tie in a continuous line; which again points to the existence of 
an elongated depression parallel to the lowermost Tarim and its terminal lake. 

It is also interesting to learn of the 
existence of a third river-arm, Issuing from 
the district of Tschigelik-uj. Ihus not 
only the courses ol Lite rivers* but the 
line of the lakes as well, run parallel to 
the prevailing wind. 

( In fig. 134 I have indicated the 
principal lakes, or rather subdivisions ol 
the inter-connected marsh, with l, Ik and 
{ft Jits, in CVwfm/ .hia /A 



Fig. 134. EtA&ms of t m: kara-koschun. 


=8 


2\6 


KAKA~K05CEIl?N. 


III. From the statements already made above it will be clear that Ell lies higher 
than I. and that II lies lower than I. Hence the flow of the current is as shown 
by the arrows- Between basin III and basin Q there would appear to exist a 
threshold (indicated by diagonal shading in the fig*), for it is between these 
two lakes that the greatest difference of level is found; anti a connection might 
easily be established between them along the gullies excavated in the day soil 
l.n the wind, did there not exist a bander higher titan the water-level to prevent it. 
As basin III is clearly one uf vast extent, an active evaporation must ensue from its 
surface, and a large quantity of water must be lost in the relatively recently moistened 
ground over which it spreads. Again, seeing that the lake discharges In its turn 8 
cub.m, in the second T it is obvious that it must receive a heavy influx from the 
Tokus-tarim, This has even been estimated at 21 cubum; but if the circumstances 
are the same as those which obtain in the Tarim and Kara-koschun. and in the amis 
between I and 1 b then the amount ought to be 37 cub.m. But III is of course much 
less titan 1 (Kararkoscliun), and the evaporation is proportionally less. What relation 
existed between IV and the other three lakes 1 do not know; but the probability is 
that in the spring of 1901 the lake in question emptied itself into die Kara-koschuiu 
I crossed the zone of land between the lowermost Tarim and the Kara-koschun 
on the one side and die Astin-tagh on die other by three different routes, all starting 
from Abdal—in 1896 I went by the Kara -1 >uran, now almost completely dried up. and by 
lire district of Hadschi-bidschin to Tscharklik; in 1900 by the well of jan-daschkak to 
Tscharklik; and in 1901 east-south-east to the well of Dungtik. The first-named route I 
described in Ft term. Mitt, With regard to the other two I will add a few words here. 

The middle route was traversed on the 6th, 7 th, and Sdi of April. From Abdal 
the road led first south-south-west, across the extreme westward extensions of the 
.Abdal lakes, or rather shallow marshes (for they are nothing better), linked together by 
small shallow canals. They are supplied exclusively from the east, so that the water enters 
them from the opposite quarter to that from which the Tarim enters them. Their bottom 
is treacherous in die extreme; for here the natives of Abdal had just lost three horses 
literally ^drowned? in the ooze, anti it was only by dint of constructing a temporary 
bridge of sheaves of kamisch and tamarisks that wo were able to get our camels over. 
These quagmires are succeeded by a belt of perfectly barren and naked schor, 
2 1 » to 3 km, broad—dry, hard, saliferous sedimentary matter, which was laid down 
in the take* for at that place the lake extends that far. The old shore-line appears 
to be marked by a thin belt of tamarisks, long dead and withered, but still stand- 
ding on their mounds. Here tin:re is a broad shallow watercourse, called Mljan- 
ajaghi, down which the rain-torrents sometimes stream into the lake. Coming from 
Mijah, this watercourse continues on to Janik (prom Jajuk) on the l arim, though the 
water seldom gets down as far as that. Even then there was a tins rill of muddy 
red water, excessively salt, trickling down it. South-west of Mijan-ajaghi the steppe 
begins again, and is dotted over with kamisch, jantak, and other desert plants, as 
well as with numerous tamarisks, dead and living, perched on the usual mounds. 
At the first line of tamarisk-mounds we distinctly felt the beginning of the ascent 
towards the foot of the mountains. Thus the former strip of shore beside the flat- 
bottomed lake is here not more than 3 km. broad. At Mijan-ajaghi there is nothing 
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to suggest a former lake-bottom; so that it is not surprising to find that the bdt 
of tamarisks nearest die lake and the Tarim were dead, while diose which grew 
twice and three times the distance away went: still alive and vigorous. The first belt 
owed its existence to the presence of the lake; those farther away have nothing 
whatever to do with either it or its basin: they would have established themselves 
where they now si a ml even though no Lake had ever existed near them. It is the 
recession of the lake which has caused the first bdt to wither and die; whereas 
the latter are maintained in vigour by the chance rains of spring and summer, or 
in general by the moisture from the adjacent mountains. 

In this steppe too, which is known as Sariklik. there occur, widely scattered, 
smalt rudimentary dunes, forming a bell about one kilometer broad; but there is no 
drilt-sand whatever to be found anywhere along this route. The reason of the sand 
having accumulated just where it is. Is that the vegetation has built up a hindrance 
in its path. In the barren tracts situated farther east there is, on the other hand, no sand. 

The first little group of small, gnarled poplars we came to is called Turdu 
Nias"kenFii-tschapghan-|joghrak. Another group farther to the south-west is called 
Pakalama-toghrak. Between the two there are a great number of tamarisks grow¬ 
ing on high mounds. Anti this cliaracter is preserved all die way to Tollak Kulhi, 
where there is a little clay hut marking an tirt&ng, or »5tation>„ on the road to 
Tscharkfjk, In a deep ravine, buried under thick reeds, there is a salt spring, and 
when we passed, there was still actually a little ice remaining in it. At the side of 
the ravine poplars w r ere growing amongst the tamarisk-mounds. 

Modschuk-toghrak marks die northern border of the rone of vegetation, which 
thus constitutes but a narrow strip along tin: foot of the Astm-tagh. though it extends 
a long way both east ami west. Westwards wv encountered its continuation on the 
way to Ancle re and eastwards at Dunglik (see below). North of this bdt of vegeta¬ 
tion is schor, south of it. and stretching all tlu- way to the foot of the mountains, hard 
barren saj (here called kaiir), intermingled with coarse grey sand anti some gravel. 
By far the greater part of the vegetation consis ts of kamisch, tamarisks, and toghraks, 
the last however often in the form of kofak. Their mounds reached 4 to 6 m, in altitude, 
and one of the biggest was called Karaubdung. To the south-east we observed the 
glen of Toghrak-tschap emerging from the mountains, and east of it saw. though but 
faintly because of the hazy atmosphere, the glen known as Mjjan-baseht, whence issues 
the brook above mentioned that waters the oasis of Mijan, a link in the belt of vegetation. 
Other names in this locality arc Ahmed-kuduk, a well, and jan-daschkafc, the second 
station of die route. On the third day's march, which clung all the way to the southern 
margin of the vegetation, we passed the eroded torrent that issues from Toghrak- 
tschap, the real |an-daschkak. At Tes-jatghan we struck a track coming from Mijan 
ami Tschimeo. About one kilometer north of that point is the spring called Tschong- 
btilak. Other names in this quarter are Kade-tfldaghan-dung, Kara-schipang, Tatran, 
and Dung-aghiL Immediately west of the last-named we crossed the first canals that 
are drawn from the Tscharklik-su, and soon after that came to the little chef-Hen of 
the Kara-kosehun region, namely TscharkSik, where a Chinese amban resides. 

With respect to the most easterly of my three routes through the districts on 
the southern shore of the Kara-koschun, there is not much to say, for there can hardly 


K ARA-KOSCl lt T N. 


2 lS 

exist anywhere on the earth a more monotonous and more desolate region than this. 
The route led from Jurt-tschapghan to Dunglik. But as the lakes of Alxlal, which are 
known as Usun-kol, stretch some distance west of Jurt-tschapghan, it is necessary also 
in the month of April to make a wide detour in order to get round them; but on 
the occasion 1 am speaking of, the 30th June, we were able to take a short ait by 
traversing a bridge thrown across at a narrow neck between two of the lakes. 
There is an even shorter ait still, lying yet farther to the east; but it can only be 
used for about two months in the summer counting from the beginning ol July, when 
the lakes dry up completely, though it can also be followed in the winter when 
there is ice. For my own part I preferred to travel by water, and did it at night, 
proceeding from Jurt-tschapghan to Tusun-tschapghan, and then crossing over the 
lfane Kullu-kol, entered the southern waterway by which I journeyed in April Every¬ 
where the lakes had diminished in area and were smaller in circuit; in the Sate-kol 
the depth was only l 2 to I dm., and die water was perceptibly salt. For a good 
distance my canoe was dragged like a sleigh through the ooze, until we at length 
reached Jol-arelisch, where the road divides, one branch going east to Tung-chuan, 
the odier east-south-east to Dunglik, Tschimen and Tsajdam. After that for the 
rest of the way to Dunglik the ground is, so far as one can judge by the 
eye, perfectly level, and without a trace of vegetation. Altogether we saw only three 
fragments of tamarisk-roots, all no doubt old drift-wood; at no place did we discover 
rooted tamarisks or even signs of their mounds, still less any trace of the >old forest* 
mentioned by Littledale. Our only supply of fuel was the dry reeds which two or 
three of the Lopliks brought in from the adjacent marsh. We also had to fetch our 
drinking-water from a long way out in the Kara-koschun. 

Although the track is everywhere distinct, sign-posts are nevertheless erected 
at intervals. We crossed a few torrents, not exceeding 1 '/a m. in depth, some of them 
excavated by the rain-water, in which case they were dry, while others issued from 
springs situated within the zone of vegetation. Two of the latter class, Tscholaki- 
mijani and Atschik-bulak, contained even then slight traces of intensely salt water. 
This hard, lumpy, but on the whole flat, schor ascended a little towards the south, as 
was evident when we turned and looked in the opposite direction; the marsh of 
Kara-koschun had the appearance of a faint dark line, and its kamlsch-fields ap|>eared 
to hover, as it were, in the air above the horizon. 

At Dunglik—though this name is applied generally to the vegetation zone 
as a whole because of die tamarisk-mounds (dung ) — there is a well 3.29 m. deep, 
with water that is drinkable at a pinch. Its temperature was 14°-3 C., the temjxira- 
ture of the air being 40° C. Here a little station-house was erected in 1896. Hie 
vegetation consisted of the usual varieties, except that toghraks were absent. The 
zone is much narrower here dian farther west at Tscharklik. It would however be 
a mistake to jump to the conclusion, that these mounds, and the bushes which crown 
them, grew originally on the shore of a former lake, the oudine of which is indi¬ 
cated by the zone of vegetation as a whole, because the latter is continued, as I have 
said, a long way west of Tschertschen, where there is not the slightest indication of 
the former existence of lakes. 
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CHAPTER XVI. 


ACROSS THE DESERT FROM ALTMISCH-BULAK. 


The region traversed by the lowest part of the Tarim, in which die hydro- 
graphical system of East Turkestan succumbs in its desperate struggle against the 
drift-sand and the arid climate* constitutes one of the most drear)' and most barren 
deserts of the earth. The only relief to its depressing monotony is afforded by the 
bend which the river makes to the south-east, south, and east-north-east. The pre¬ 
sence of the water has resulted there in a belt of vegetation, though of no great 
breadth, springing up along the banks of the river. Itself forming but one link in 
the chain of deserts which, as Peschel justly observes, traverse the Old W orld like a 
long dried-up river-bed, the East Turkestan desert is divisible into several distinct 
parts, either separated from one another by rivers or else merging into one another. 
If we regard the >ocean of sand» which is bordered on the north by the arc of the 
Jarkent-darja and Tarim, ami which occupies by far the greater part of the area of 
the elliptical basin of East Turkestan — the only exceptions being the border regions 
and the actual course of the river — if we regard this as a unit)' in itself, then the 
most appropriate name for it is Takla-makan. For practical purposes I divide this 
great desert into three sections, and to the section in the west, bordered, by the 
Jarkent-darja and the Chotan-darja, I apply the name of the Takla-makan proper. 
The middle division is the Desert of Kcrija, or perhaps more correctly Desert of the 
Kerija-daija, bordered on the west by the Chotan-darja ami on the north by the 
Tarim. But to draw a dividing-line on the east between thus and the third division, 
which I would distinguish as the Desert of Tschertschen, is not practicable, nor, strictly 
sjjeaking, is it necessary. As a provisional lx>undary one may take the meridian which 
passes through the intersection of the Kara-muran and the as tin-jot; north, east, and 
south the Desert of Tschertschen is sharply defined by the Tarim and the Tschertschen- 
darja. The zone of desert which lies between the Kuruk-tagh and the Astin-tagh 
is divided naturally by the Kara-koschun and the sand-free part of the desert which 
forms the east-north-east continuation of this marsh. In shape this belt of desert is 
rectangular, and as the natural boundary lies diagonally to it, its two halves form each a 
sharply pointed triangle. Of these the north-western triangle is bordered on the north by 
the Kuruk-tagh, on the west by the Kontsche-daija. the llek, and the lakes of Avullu- 


222 


THE DESERT OF LGp* 


kol, Kara-kol* Iajek-koL ami Arka-kBl, the lower Ilek f and the Tarim, and on the 
sutu]! by the lowest course of the I arim and the Kara-koschun. Tluj boundaries <.I 
the south-east half are, on the north the Kara-koschun anti the Kuruk-tagh, on the 
east the Chaia-nor and the Tan-ho (the river of Sfctscheo), and on the south 
the Anambaruin-ula and the Astin-tagh. Prschcvalskij bestowed upon the latter 
division the name of Kum-tagb, a name I confess I never heart! used its that con¬ 
nection; moreover it is a very unlikely name, because it means >Sand Mountain >. 
l e- a mountain covered with sand, as, for example, the Tekija-tagh. Tsch8l-tagh 
means the Desert Mountains, Kuruk-tagh the Dry Mountains* Altin-tagh the Gold 
Mountains, and so by analogy Kum-tagh would mean the Sand Mountains. Sand- 
tlunes which rise to the altitude of hills are called Tagh-kum* where the syllable 
Atiftt, meaning »sands or ■sandy deserts* is the emphatic part of the compound. 

But it is the Desert of Lop with which we are now about to deal. This 
desert 1 have crossed from north to south along two different routes, both however 
traversing the middle of it. Both started from Altmisch-bulak and terminated at the 
northern shore ot the Kara-koschun, but the 1900 route lay farther to the west than 
the 1901 route. Although the distance between these diverging routes is not parti¬ 
cularly great, they nevertheless traverse dissimilar parts of the desert, so that it will 
be desirable to describe each ot them in turn, especially as the crossing in 1901 

w as accompanied by a mathematical survey, which will form the basts of important 
conclusions. 



* '£- *35- V I>W OF AL'I H-EeVI-AK, Tire OASIS at the foot of the KUKVK-TaGU looking str. 


When I left Ahmkch-bulak on 27th March [900 the ice-sheet was still a foot 
thick, but before we got a couple c>F hundred meters from the oasis the brook came 
to an end in the gently sloping channel that winds larily down to the desert* It is 
riuiL in by bordering hills* to m. high at first, vertical on the concave sides of the 
gentle curves, but elsewhere rounded* The hills themselves consist of sharp-edged, 
dark green schists, with a dip of 49* S. 30* E* near to the oasis, but two or three 
kilometers lower down a dip of 17 0 S* 30" E-, while on the little rocky threshold, 
where the spring itself Is situated the dip is 58“ S* 30° 1L That is to say, the 
rocks lit increasingly steeper from south to north. In some places they crop out 
like thresholds in the bed of the torrent* and there they are rounded. The bottom 
of the torrent is hard, strewn with fine gravel and coarse sand, and sparsely dotted 
over with various scrubby steppe plants* Tim dimensions of this watercourse suggest 
Lhat the catchment area of the Kuruk-tagh which drains through it cannot he sn^dl: 
for the eroded bed of the Altmkch-bulak stream is the biggest ami most deeply 
excavated of anj in this part id' the Kuruk-tagh. 

The little threshold Immediately south of the spring forces the torrent to de¬ 
viate from the east-south-east to die south-east and south-south-east* The space 





SOimiEfctf ElHiE OF A1.TMISCII'UUI, AK. ICE^SIIEETS IN mil OF STREAM, 













ACROSS r!IF. DESERT FROM ALTMISCH-8ULAK. 


223 


between the edges ot the excavated channel ant! the bordering’ hills is like a magni¬ 
ficent highway. Gradually the track widens out, the gravel decreases in quantity 
ami grows smaller in size; and finally the glen opens out upon hard saj, studded 
with >tables> (/torsi) and pillars of clay, pretty high and frequently standing isolated, 
with a steep descent on the south. The dip of the clay strata is one or two de¬ 
grees towards the south-south-east. Once more the torrent contracts; but there we 
turned away from it leaving it on our left, and whHe we pushed on due south, the water¬ 
course disappeared towards the south-south-east. Very soon we came to another torrent, 
farther west, and crossed over it at its lowest extremity; it was no doubt only a 
branch of the brook of Altmisch-bulak. The ground between these two torrents 
consisted of salt horizontally deposited, as hard as stone and coated with dust, though 
immediately beneath the surface it was pure and uncontaminated. This more westerly 
arm became lost amongst yet other isolated a tables* of clay. After tliat we traversed 



Fig. 136. 


an expanse of schor of the usual character, as flat as the ocean, dry and hard, though 
the surface was uncomfortably rough from the arched elevations, resembling blisters 
and ribbings, with which it was diversified, anti which were frequently split and 
cracked. It need hardly be said that this saliferous soil is fatal to every form of 
plant-life. To the west we saw, a pretty long way off, the detritus sloj>e sinking 
gently down towards the desert, together with its upper range of clay hills. On 
our left. i. e. to the east, we had. at the distance of a couple of hundred meters, a 
chain of big clay hills. The surface was scored by two or three small rain-water 
gullies, one meter deep, running from east-north-east to west-south-west; but for all 
diat it was impossible to tell in which direction the ground sloped. Shortly after¬ 
wards we entered amongst the ordinary’ jardangs, that is to say the flat clay desert, 
furrowed by the gullies which the wind erodes from north-north-east to south-south¬ 
west. The ridges between the gullies are 2 to 3 m. high, but decrease in altitude 
even in the short distance that remained to Camp No. XV. No trace of any old 
river-bed was here discernible, and there was a total absence of dead forest; 
the only vegetable products we found were two or three fragments of poplar or 
tamarisk wood in one place, and a couple of ancient mounds at Camp No. XV. No 
doubt we w’ere in a part of the basin where water stood in ancient times, so 
that forest-trees had l>een unable to spring up there. Another sign of this was the 
presence, though in no great numbers, of mollusc shells. 

Mere too, as farther west, it was possible to distinguish three levels or >stories> 
in the excavated parts of the desert — the lowest layer, the bottom of the gully 
along which we were marching, is fenced in by the chains of jardangs, which 
make »storey* no. 2. 'I*he third storey, which occurs but seldom, though in some 
places there are large and striking remains of it still surviving, rises 15 to 20 m. 
alxjve the lowest level. Its domes, pyramids, and eminences are visible a good 
long way off. and bear a bewildering likeness to the ruins of human habitations. 

ftidim, JfUrmtx im Ctniml Alia 11. 29 
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IliL-y are built up of a more reddish variety of day; but t-ven in their case also the 
horizontal position is extraordinarily distinct. It is in the east that they are chiefly 
developed, and I have no doubt that En that direction they are connected with the 
deeply excavated jandangs we travelled through in February 1901, 

On the accompanying illustration (fig, 1.38) the uppermost layer is indicated b) 
die widespaced dotted lines, the middle layer by dotted lines placed closer together, 
while the white portions represent the bottom layer. In this part of the desen, it may in 
general be said, that approximately one-half of the area is occupied bv gullies, the 
other half by the usual jardaitgs, or the middle layer. upon which the topmost layer 
rests as upon a pediment. You can sometimes ride for long distances beside om 
anti the same clay ridge, that is in the same unbroken gully; but generally thtsi 
parallel elevations are interrupted at short intervals. Our line of march was entirely 
determined by their direction towards the south-south-west, and it was very seldom 
that we encountered any low threshold that required to be crossed over. From die 
top of one of the 15 m. high day eminences, we were able to make out the 
gullies running to an immense distance towards the south-south-west; but, on the 
other hand, there w as no sand. In the bottom of one gully we noticed patches of 
sand an inch (hick, but nowhere were there even the beginnings of a dun e — 
formation. 



I'lg. 137. A 15 M, moil CLAY EillMENCE OR KICK ESI STOREY OF jARPAtfC. 


Only once did we see any old kaniiseh stubble, 1 have already observed, 
that In the northern part of tile Desert of Lop the vegetation, L e, old. dead forest, 
decreases in quantity from west to oast precisely in the same way as it does in the 
Kara-koschun, In the latter locality the last poplars are found at TsdiigdiVuj, and 
south and east of that point there are none but young and tender trees and even 
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Hil:}' arc remarkably rare* In the Kara-koschun itself, the reeds decrease towards 
tile east, until (our short days 1 journey north-east ol Kurn-tschapghail they thin out 
rapidly, and soon after come to an end altogether. Beside the Kuruk-darja we found 
living toghraks at Jing-pen; then dead forest, the trees still standing Upright* at first 
any abundance of it. though afterwards it diminished in Quantity. 1 he same remark 
applies to the old tamarisk and kamisch vegetation* This is however onh true of 
the extreme north of the desert; though it is clear that it was once covered by the 
waters ol the lake* 1 he reason the vegetation decreases* and the reason why it is 
entirely wanting in the bay-like prolongation ol die desert towards the east, which 
wt crossed over in February iqot* is no doubt this* that these parts of the former 
lake were the first to dry up, coupled with the fact that the water surfaces were 
then more connected* As we shall soon see* the relations south-west were quite 
different. 



In the course ol the 22 km, that we traversed on the 28th March the desert 
underwent changes of some magnitude, Iwjth in relief and in respect of its oilier 
characteristics. The south-south-west direction became altered, and of necessity, to 
S, 41 \Y.. owing to the wind-eroded gullies assuming that direction- Their paral¬ 

lelism. was perhaps a little less pronounced than is was during the previous day s 
march* though that idea may possibly have been suggested by the fact that the 
jardangs were shorter, anti that it w as seldom posable to keep for so long together 
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up the same long gully* In places the jardangs approached so dose together 
that it was as much as the camels could do to get between them. 11 ere we were 
still able to distinguish the three different stories, indeed we could sometimes even 
make out four, although the fourth* which does not exceed 10 m. in, height, Ls rudi¬ 
mentary and rare Towards the dose of the day's march the separate layers became: 
more and more fused together, and ii became increasingly difficult to distinguish the 
step-like divisions between them. At the same time the jardangs were more widely 
separated and grew smaller in size, the desert itself more open, and the gullies less 
emerge tkail y ex cavated, 



Although the sand continued to be extremely little in quantity, nevertheless it 
increased as we advanced south, and in die vicinity of Camp No, XV we perceived 
a couple of tiny dunes to the south east and south-south-east, though all day not 
one dune in the proper sense of the term. Occasionally there was a little sand, a 
decimeter thick, in the gullies, and in one place a pretty' large space was coated 
with a similar thin layer. Looking north-west we could not help noticing the slow, 
gentle slope of the saj or detritus-slope stretching from the foot of the mountains 
towards the clay desert ft is plain that Lop-nor once sent out a large bay 
to the north-east, namely that which we crossed over in February igot. This I 
infer* not only from the direction in which the saj extends, but also from the fact 
that from Altmischnbuiak the clay desert can be seen continuing a long way towards 
the east, though swinging round to the north-cast as it were along a once convex shore. 

But the most striking change is that the vegetation once more puts in an ap¬ 
pearance, and is indeed in places particularly luxuriant. First come a few very an¬ 
cient tamarisks, dried up and brittle as glass, standing lor the most part on high 
mounds, though sometimes also on the level ground* The} appeared tn greatest 
quantity on the left of our route, that is to the south-east* The stratification or the 
clay is just as distinct In these mounds as elsewhere in the desert, a proof that they 
W'ere caned out of the general mass by the wind, and did not grow on what was 
originally the level ground. In these mounds there would appear to be several 
varieties of structure; but one law' is common to them all* namely that their skeleton 
or framework Ls always composed of the roots of the bushes, ami it is these roots which 
hold them together. In certain directions, and over pretty extensive areas, dead iwU 
and sedge are very plentiful. Next we threaded a belt of toghrak forest, the trees 
standing upright and being often pretty coarse^temmed; they stretch in two direc¬ 
tions. S. 62° E, and S* 6o a W.* meeting at a common point, am] undoubtedly mark 
a portion of the former lake-shore. Everything points to the fact that the vegeta¬ 
tion which formerly existed here was especially thick and vigorous. By f ar tin: 
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greater pari oi it consisted oi scrubby kamisch and tamarisks, amongst which the 
tughraks lormed small groves. All the same there can be little doubt that large 
areas ol this great kamisch-held were once under water, and that the poplar-groves 
then stood on the islands and promontories. To both features we have a parallel 
at the present time m the Kara-ko] and several other lakes. Another proof of the 
former extension of the lake In this direction is the great quantity of mollusc-shells 
which we observed all day, a far greater quantity than on the day before* Frag¬ 
ments ol hard, burnt clay pottery, red and purple, were now so common that we 
no longer paid any attention to them; we came across them incessantly T but it was 
seldom that they exceeded 2 dm. across. They constituted irrefragable evidence 
oi the presence of human beings in that part of the desert, and at Camp No. XVI 
we made the interesting discovery of some ruins, which are described towards 
tile end of tills present volume. 



l'ig, 140, OLD BED Of- Tilt TA Kill IS THE MllMiLl-. Or THE OESBST Of LOP. 

From this place, the ancient Lou-tan, 1 attempted on the 29th March to proceed 
south-south-west, but found it impossible owing tu the jardangs, and had therefore to 
keep to the south-west. We wen only able to win a little ground to the east by 
going through the gaps which occurred at intervals in the ridges. For some dis¬ 
tance after leaving the camp beside die ruins we followed a gully, sculptured with 
great distinctness anti resembling a river-bed. for a number of toghraks were grow¬ 
ing on its bordering terraces on both sides, YeL as the ground on the other side 
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ol these groups of trees was just as low-lying as the hot turn of the trench wo were 
travelling in* the terraces may equally well Iiave been islands in the former lake* and 
the gully between them* which ran north-east to south-west, may equally well have 
been hollowed out by the wind. 



Hg. 141. LOW JA ft DAK OS* 


During tliis day s march the appearance of the desert changed again* fhere 
wxs toghrak forest everywhere* the trees occurring always in small scattered groups, 
or a few grey trunks together, all without branches. The tamarisks and kaniisch- 
fidds varied in both thickness and extent of distribution* The mounds were generally 
3 to 4 in* high, seldom 5 m. I he drift-sand gradually increased in quantity, form¬ 
ing small rudimentary dunes, though seldom more than one meter in height* But 
this* the first belt of sand we encountered, soon came to an end* After that* when 
it began again, it continually increased in quantity, anti as it did so the jardangs 
decreased* Indeed in the vicinity of the first belt of sand they were already sparse, 
and only occurred at intervals amongst the dunes; and they were seldom more than 
one meter high. At the beginning ol die second belt ol sand the stratum of the 
clay terrace which I have culled storey no. 2 was rare, anti stunted* and consisted 
of extremely small, short, and ill formed ridges* lit consequence the desert grew 
more open, and there was nothing to hinder the view* Storey no 1* or the day 
base upon which the jardangs stand, is itself seriously attacked by the wind, being 
already grooved from north-east to south-west, but the jardangs so formed are only 
one foot high, Alt the same the) form very- serious obstacles in the path of the 
traveller, and would make a journey to the south-east extremely toilsome. In one 
depression or hollow, 6 m* deep, and stretching east and west, we found in our 
path an imperially large accumulation of sand. But the wind-erosion had nothing to 
do with the hollow; it had manifestly been scooped out by running water, and was 
the relict of some river-arm. a memorial of the Tarim's restless wanderings between 
the northern and the southern depressions of the Desert of Lop* We hail already 
discovered similar river-beds on the north-west shore of the Kara-koschun; and the 
Fokus-tanm too belongs to the same chain of parallel river-beds* which one after 
the Other have carried either the entire river or at any rate a part of it. 

About one-half of the area to the south-west of this river-bed was occupied by 
dune-sand; the other half consisted of bare wind-furrowed day, with the thinnest scatter¬ 
ing ol vegetation. The first living vegetation we came across in this direction con¬ 
sisted of a number of tamarisks, rather small and languishing, grow ing amongst low 
dunes. These again appeared to form a strip stretching from west to east* or rather 
perhaps from west-south-west to east-north-east, and consequently parallel to some 
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primeval depression of the surface. In a pit or hollow, some meters deep, near these 
tamarisks it looked as though the ground-water could soon Ire reached by digging, 
and indeed it must have been pretty near the surface, otherwise the tamarisks'would 

net have been able to keep alive. Throughout the tiny the mollusc slid is were very 
numerous. 



Fig, 142, past nr a . jakmakc: sckkOifKpEn nv sami, 


On the- 30th March we were able to travel 20 km + without hindrance towards 
thr S, 16 J W. What few jardangs there were were rudimentary, and we were able to 
avoid them. The sand however became practically continuous, although at intervals 
fragments of the edges of the jardangs stuck out of it. There are also here bajirs 
of the same kind as those in the Desert of Tschertschen, although of course in mi¬ 
niature- As a rule they are only 20 to 50 m. long and a do^en meters or so broad, 
and stretch south-west and south-south-west: this however facilitated «,ur march. The 
direction in which they He was unlouked fur; for, the prevailing winds blowing from 
the north-easi and east-north-east, the dunes turn their steep faces towards the south- 
west and west-south-west, so that one would Have expected the bajirs to run from 
the north-west to the south-east or from the north-north-west to the south-south-rasi. 
Their position in the Desert of Tschertschen is explicable by the decrease in the 
quantity of the sand from north to south; but here that explanation no longer holds, 
for the sand Increases towards the south-west ami south. This notwithstanding, these 
small bajirs obey the law of general parallelism, and appear therefore to bear some 
relation to the wind, or rather lu the relief of the day desert and the wind combi net!. 
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The sand has no doubt been prevented from accumulating over certain amis by die 
gullies which existed prior to its advent, and these areas are surrounded by dunes. 
Nevertheless 1 have been unable to hit upon the precise cause of the relation to 
which I have alluded* At all events die jardongs in tills part of the desert are quite 
insignificant, though their step-like terrace formation comes to light again in the 
bajirs* Tile bottom of each bajir is covered with a layer of fine dust an inch thick, 
excessively soft, powdery, and j rrlectly dr\* It squires but a v ery slight puff of wind 
to set it in motion, so that it appears eo settle afresh after every storm, only to be 
driven on farther by the next storm that comes, Possibly the presence of these bajirs 
depends solely upon trifling differences In the surface relations* and they indicate 
nothing more than places which are avoided by the drift-sand* At all events they 
do not owe their existence to the same cause as the bajirs of the Desert of Tscher- 
tsdben, anti their outlines are less regularly drawn. Their regional distribution is also 
very irregular. Sometimes we would travel a good distance without encountering 
anything but sand, then again the bajirs would lie close together. Farther south 
the bottom of some of them was overgrown with kamisch, of course withered anti 
cut down to stubble centuries ago: it lay over towards the south-west, as though 
it had been brushed down in that direction. I Ids kamisch would hardly seem likely 
to have anything to do with the origination of the bajirs, for dead vegetation is 
rather a hindrance to the sand and more likely to initiate the formation of dimes 
than of bajirs. Several of these small bajirs are however beginning to till up with 
sand: in which respect again drey are very different from the large bajirs in the 
northern part of the Desert of XschertsdiefL l pun climbing to the summit of one 
of the higher dunes, we saw dial the sand grew higher and higher towards the 
south-west, but lower and lower towards tire east and south-east; and indeed on our 
more easterly route in 1901 we encountered only ven small quantities of sand. 

Towards the close of die day s march the survivals of ancient vegetation be¬ 
came rarer and rarer; and although the mollusc shells still occurred, they' were fewer 
than formerly. Of tamarisks we saw only two living bushes, both small 

On the 31st March the desert grew more desolate* and the sand higher in the 
direction in which we were travelling. The bottom of the bajirs was now covered 
with sharp-edged crystals of gypsum* agglomerated together* and with tiny c\ Under* 
of sand and lime cemented together* which had been formed round the stalks of 
reeds* Pieces of dry timber were excessively rare, and of living vegetation only two 
small tamarisks; and apart from these not a single wind-driven leaf. It would have 
been, useless to dig for water, the ground ivas much too dry. Thus the farther we 
advanced southwards, away from the northern depression which unco contained the 
lake of Lop-nor, the fewer grew the remains of the ancient poplar forests, anti of 
the tamarisk and kamisch steppe* The day's march brought to oUr notice the trunk 
of only one solitary poplar. 

Umtifta. shells were still abundant everywhere, though mostly in the shape of 
thin fragments scattered amongst the sand; they seemed to have been transported 
thither by the wind from farther north. The sand was now rather heavy* although 
the dunes seldom exceeded 6 m. in height* Yet it is not evenly distributed* but 
appears to be arranged in huge waves, so that in some places It is heaped up higher 
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tiiEm an others. In the latter the dunes are seldom more than 3 m, high, and the 
bajirs are bigger. The steep slopes are here turned to the west-south-west and 
tlte west, suggesting that the course of the prevailing wind forms a curve* being 
moie northerly in die north and more easterly in the southj and this inference is 
further supported by the situation oJ the jardangs. In the north-east pari of the 
desert the wind-eroded gullies stretch from north-north-east to south -s<jutli-wi:st r some¬ 
times even from north to south: here however they extend from north-east to south¬ 
west or even from east-north-east to west-south-west. Yet the sand is present 
in such preponderance that the jardangs obtrude themselves but little, their edges 
projecting only here and there: yet they often resemble detached table-like masses. 
Mounds occur also, though but seldom. The floor of the bajirs was not quite so 
level as it had been hitherto, but was slightly undulating, and sloped very gently up¬ 
wards towards the south-west, though this does not of course imply that the desert 
as a whole rises in the same direction. The rise in each bajir is merely caused by 
rhe local undulation of that part of the desert, and 110 doubt this is also the cause, 
not only of the formation of the bajirs, but also of the unequal distribution of the 
sand. The reason the desert is less level here than farther north is that this locality 
forms a threshold or dividing-ridge between two basins, and has not been under 
water for a very long period, though because of its varying consistency it has been 
attacked by the wind with varying degrees of effect. We no longer saw any dry 
toghrak wood, and the fragments of tamarisk that we passed occasionally were per¬ 
fectly loose and separate, that Es they were never rooted. Curiously enough, we 
again saw a couple ol living tamarisks, Tvvidently new-comers, they were standing 
in the very lowest depressions, and if they did possess mounds, the mounds were 
certainly low. The ground all round them was every bit as barren anti arid as 
elsewhere. 



Fi& 143, JSROAN'GS IN 110: SANIi. 


Alter that the desert all the way to the northern shore of the newly formed 
lake* presented the features which I have already described. The general conclusions 
that admit of being drawn from this crossing of the desert will be discussed in con¬ 
nection uidi die second crossing farther to the cast. This I will now proceed to 
describe. 

Ihe short distance from Alfcmisdi-bulak to the ruins of L6u-lan was traversed 
by a different route from that taken before. Leaving the spring of 1st March 1901, 
w! directed our steps towards the south-west, and then towards the south, and thus 
evaded entirely the great eroded torrent of Altmisch-bulak. Thus latter lay to the 
east of ns, while to the west we had the route from the desert to the springs and 
tlie low 1 spur of the mountains which we crossed over before. The surface was hard and 
broken, and strewn with gravel and there were small knobs of much weathered green¬ 
stone sticking up in several places. For a time we followed an eroded torrent, running 

if/din, 7 ent*ir in Cm I/at Alfa, if- 
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south-south-west and inclosed between ridges of greenstone. 3 to 6 m. high, and often 
forming perpendicular sides to the torrent. This however soon came to an end, and 
we once more emerged into the open country. 

I*he reason I selected this route was that one of my men had by die purest 
chance hit upon a spring surrounded by vegetation, an oasts in fact, and so well 
concealed by the lie of the ground that Abdu Rehim, my hunter guide from Singer, 
had never observed it. No matter from what direction this little oasis is approached, 
its presence cannot be perceived until you get quite close upon it. On the other hand 
Abdu Rehim pointed out to me another spring, lying south-west of Altmisch-bulak. 
and showing its yellow kamisch-fields a little way off. It was however at that time 
dry; in fact it is only in seasons of good rain and snow-fall that it does yield water. 

In point of area the newly discovered oasis was barely one-tenth of that 
ot Altmisch-bulak. anti its vegetation was less abundant and less luxuriant. The 
kamisch was thinner, the tamarisk-mounds drier, but the bushes had thick, strong 
stems. Fhe surface fell away in every direction except to the north, where the 
barren gravelly ground approached close up to the vegetation of the oasis. On 
ever}- other side there w r as a steep edge overhanging the barren surface a couple of 
meters below*. As the vicinity was thickly set with small hills, the oasis was not 
perceived until we were quite close upon it. 

////// 

Fig. 144. VERTICAL SECTION FROM S TO N THROUGH THE NEWLY DISCOVERED OASIS. 

Under the eastern edge of the oasis there is a distinctly eroded torrent 3 to 
4 m. broad and a couple of meters deep. The saliferous water gushed out of the 
soft earthy face of the right side of the torrent in several springs, one of them 
one meter above the bottom of the gully. This was at that time tilled with a long 
strip of ice, about a hundred meters long; and from its lower end issued a rivulet, 
which, still farther down, formed another similar strip of ice. The upper ice-sheet 
was slushy and soft as snow* to the depth of two or three centimeters; though in a 
sheltered bend it was still firm and bright as glass, and about a foot thick. Vigorous 
kamisch was growing in the bottom of the gully, and it too helped to preserve the 
ice, notwithstanding that the temperature of the air was then as high as 15 0 C. The 
w-ater, taken at the point w here it issued into daylight, had a temp, of i°. 7 ; its sp. gr. 
was 1.0331. 

South of the oasis there was a depression with schor soil, and into it the 
water gathered from the springs. Several tamarisk-mounds likewise pointed to this 
hollow- being a water-reservoir. After that we came to a whole series of greenstone 
hills and ridges, which, sloping towards the south-east, were cut at right angles 
by most of the eroded torrents, they too running in this locality towards the south¬ 
east. When the hard rock came to an end, the last torrent widened out to a broad 
passage-way between the big blocks of clay, but soon afterwards l>ecame lost in the 
soft gravelly saj; and this again in its turn speedily gave place to rough, lumpy 
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schor. Here too there were bare, steep clay hills, though a good deal ^HerjmJ 
fewer in number than farther east. The first real jaidanga 1 on the south o ^ *1 \ 
desert were arranged in no decided order: the torrents which traversed hem ran 

S ~ . m. tap. ta i. ™ ~ <m '«f" 

.rrmioed in the usual parallel lines, forcing us to keep lo the south-west. Here . 
the observation made farther east was repeated again, in that the clay was deposi e 

* “more we came down upon the level desert, and readme fin* belt of 
tamarisks and kamSsch-shibbfei but as yet there was no living vegetation. ‘ 

ir/eaitns on the mountain do P * 

•f r t^bu7^n P grew J more a and more numerous. In the gullies between the jarxlangs, 
observed distinct signs of running water, showing that the ram-water 

tl °“ TcTp No. "which S wt%itdted amongst the ruins of Lbu-lan. 1 re- 

, l t *i.p Qti-, March, As this locality is described m a -.j »i,cui 
chapter lower down I accordingly proceed at once to deal with my eastern crossing 
of the Desert of Lop, and the somy 1 made there. 


CHAPTER XVII. 


SURVEYING THE DESERT. 


My levelling telescope, obtained from Mr. Berg, mathematical instrument- 
maker of Stockholm, was adjusted and corrected before I left home. With the view 
of ascertaining whether it had suffered any injury on its long journey, and if so to 
what extent, I on 27 th February made a traverse round the spring of Altmisch- 
bulak, die results of which are embodied on the accompanying sketch-map. As the 
beginning and end of this preliminary survey 1 selected the little threshold of hard 
rock on the right side of the torrent that flows down from the spring. The oval¬ 
shaped jiolygonal I measured had a circuit of 2756 m. The readings were + 8.005 
and — 8.004 m., so that the error only amounted to + 1 mm., and for the purpose 
1 had in view, the instrument might therefore be regarded as practically free from 
error. Even supposing diat the error + 1 mm. were a constant error, the total for 
the whole survey across the desert would not amount to more than between 29 
and 30 mm. 

The levelling-staff was 4 m. long, and graduated to meters, dm., and cm., 
and it was also easy to take readings down to mm. The distance between the 
levelling-telescope and the staff could have been read directly from the horizontal 
lines of the telescope, but I preferred to use always the same distance, and for that 
end two of my attendants with a 50-mcter tape measured off 100 meters, too m. 
from staff to telescope and too m. on the other side from telescope to the next staff- 
position. and so on all the way across the desert. 'I*hls was not only a saving of 
time, but it afforded me an opportunity to jot down my observations whilst the men 
were measuring off the next 100-meter distance. Sometimes the nature of the ground 
compelled us to take a shorter interval than too m.; but in the last pan of the 
traverse, after the surface became perfectly level, I increased the intervals a little. 
The direction was controlled by the compass. As I had reason to suppose that the 
Kara-koschun extended towards the north-east, I thought it advisable to aim for the 
south-east, so as to reach its shore as speedily as possible. Had we steered south- 
south-west, as we had done the year before, we should have got into very* heavy 
sand, and in a survey sand must under any circumstances be regarded as an addi¬ 
tional source of error. Besides, in that direction we should also have struck the 
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desert lakes we discovered in 1900,, but of whose connection with the Kara-koschim 
"J as | md no knowledge. What I wanted to ascertain was the gene ml rdacions 
ot level vvh.ch obtain in die desert, the difference of election between the country 
around Loudan and the Kara-koschun, and how far the existence of a northern 
depression admitted of demonstration. I knew there was a southern depression; the 
water in the Kara-koschun was proof of it. In a word, i wanted to learn whether 

Iv l C ® n ' <iur * HOi,,d wan * nc elution of the Lop-nor problem which Baron von 
Kicluhoten had offered. His view was, as is well known, that the Kara-koschun 
cannot he identical with the Lop-nor r hut that the basin of the latter must lie to 
the north of the Kam-fcostW Even without a survey, 3 had been able to prove 
that yon Rschdfofen is right, when J discovered that the Kuruk-darja formerly emptied 
itself into a lake, the existence of w hich was best proved by (die occurrence of mil- 
hens of mol I use-shells. As far back as 1S96 [ put forward the suggestion, that the 
L esert ol Lop as a whole must be practically horizontal, that is to say. the differ¬ 
ences of elevation within its area could not amount to more titan a few meters. 
Accordingly a survey-line drawn through the desert would settle the point, and put 
an end to the controversy winch was first started bv von Richthofen rind Prschmnl- 
skij, and continued by Kosloff and myself* If the result of the survey was to show 
,1 gentle slope southwards Ironi Lon-Ian. the probability would t>«-, that the Kara- 
kosclnin formerly extended as far north as LmHan. ami thus covered the whole of 
the Desert of Lop; that the existing Kara-koschnn is only a fragment of the histori¬ 
cal lake of Lop-nori and that Prschevalskij, Kosloff, and others are quite justified 
m calling that lake ixjp-nor. On the other hand, if the Mim*y disclosed a depression 
existing north oi die Kara-koschnn, it would prove not only the possibility, hut also 
the probability, of the lake having existed formerly in the northern part of the De¬ 
sert of Lop. 

I now proceed to describe the actual survey itself and the results it yielded 
day by day. as well as the general appearance of the desert in this its eastern 
part, anti then, when 1 have all the material before me, I will pass on to an ana 
lysis of the results of the survey as a whole* 

Owing to the advanced season of the year, and for other practical reasons I 
was not able to retrace my steps from die Kam-kbscbun northwards to the point 
of departure, so as to obtain a second series of readings by which 10 control the 
first. It is of course very desirable that that should be done, for without it the 
work cannot lay claim to be strictly scientific. Ii would indeed not 1>e impossible to 
take the levels of the Desert of Lop, but it would be attended with difficulties, which 
it was not consistent with my plans that I should attempt to overcome. Lor that 
purpose two or three coiTes|>onding basics would have been necessary, e. g* unr at 
[aka-jardang-bdak, another at the lowest oasis of Abnkch-bulak, and a third Lt 
the Kara-kuschun, It would also have demanded a triple supply of provisions and 
ice, and camels in proportion; and above all it would have bcea indispensably essen¬ 
tial to select a more favourable season than the middle of March. Accordingly 
tile only choice open to me was to make a single line of traverse across die desert, 
and endeavour as far as possible to eliminate the sources uf error. My levdling- 
telescope and staff might be regarded as being in privet order, and the accuracy 
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of the readings was enhanced by taking them at constant distances of Too m. 
Owing to the amount of du^t that filled die atmosphere die changes of tem* 
perature were slight. Every observation was made twice, tliat is to sav + after taking 
a reading and recording it in my note-book. 1 repeated it again a second time, and 
Lhus was able to check the first reading. 1 gave the strictest instructions to the 
Cossack who looked after the staff* impressing upon him the necessity of exercising 
the utmost care, not to let the staff get displaced in even the slightest degree. The 
bottom of the staff was shod with iron, and rested in a socket in a brassplate, 
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which was screwed into a piece of tlat wood for the staff to rest upon, and this 
we always used on day soil* as well as among sand and schor* In taking the 
readings ahead there was no risk of error, since, once the staff was fixed in a vertical 
positions there it remained until 1 had taken my reading: but in taking the back¬ 
ward reading the ri>k was greater, for whilst f was advancing 2<x> m. farther south 
to take up a fresh station with the telescope, the staff had to be given a half-turn, 
so as to firing die graduated face round so thaL ! could see it. It was here, in this 
turning movement of the staff, that the utmost care was needed. With the view 
of keeping to a minimum any possible error that might occur, the Cossack i was in¬ 
structed to turn ami balance the staff with the points of Elis fingers only, so as to 
avoid exercising any pressure upon it* It was in the sand that these precautions 
were especially called for, but fortunately we very rarely encountered sand- 
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I had four assistants to help me with the rougher work, namely one man for 
the staff, a second to earn* the telescope, and two to measure the intervals with 
the tape. A fifth man followed behind us with the four camels. It was of course a 
matter of indifference where we chose to start from, for in every case the altitude 
of any point along die whole of the line of traverse could be calculated from the 
water-level of the Kara-koschun. I started therefore at the spot where my tent was 
pitched at Camp No. CLIX. 'Hie difference of elevation, 2.282 m., between my point 
of departure and the point at which I terminated die survey possesses therefore only 
an ephemeral value, for neither point Is definite. Had 1 chosen another point in the 
vicinity of Camp No. CLIX, a point that lay somewhat lower, the difference of ele¬ 
vation would have been still less, and if I had begun at the base of the clay tower the 
difference of level would have amounted to 10 m. I he uncertainty in the case of mj 
terminal point, the water-surface of die Kara-koschun. Is not so great, lor it depends 
only upon its rise and fall according as the inflow varies. Nevertheless the indefiniteness 
with regard to the two terminal jioints of the survey, and the fact diat neither can l>c regar¬ 
ded as a sure and fixed point, in no sense impairs, lor the object I had in view, the value 
of the survey itself, for each and ever)’ i>oint of the intermediate line maintains its relatix e 
value with regard to the line as a whole, and the line of traverse itself will always possess 
a fixed and certain position, no matter how much the water-level of the Kara-koschun 
may vary. But for a levelling back to my starting-point the water-level ol tin* Kara-ko¬ 
schun would not have been suited just by reason ol its oscillation, because its absolute 
elevadon would in all probability have changed during die course ol the survey. 



Fig. 146. JARDANOS is THE CENTRAL PART Of THE DESERT UPON THE LINE Of I9OO. 
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On the 10th March, the first day we were at work, we covered a distance 
of 9140 m. In that space the desert underwent a great and noticeable change. In 
the neighbourhood of the ruins of Lou-lan the surface was relatively broken, the 
vertical relief being greater there than it was farther south. Nor was this entirely due 
to the erosive action of the wind; it was due rather to the fact that this strip of 
country was formerly dry shore with forest and steppe vegetation, whereas the sur¬ 
face farther south was formerly covered by the lake, and consequently was level and 
free from forest. The houses of Lou-lan, as well as its toghrak groves, its tamarisks, 
and its kamisch, all stood upon small elevations of the usual description, that Is to 
say typical jardangs, and in this way were protected against the wind-erosion. 
Shortly after leaving our starting-point the kotiik diminished in quantity, and some¬ 
times there was none at all to be seen. The tamarisk-mounds were very few 
ami the kamisch-stubble came to an end. The mollusc-shells too, which w'ere so 
numerous along the old lake-shore, now grew fewer. Everything pointed to the in¬ 
ference, that we were turning our backs upon what was formerly a well planted 
lake-shore, and were advancing across the bottom of an ancient lake. And this 
conclusion derives additional confirmation from the presence of the ruins and the traces 




Fig* >47* 


of the old road, which unquestionably ran along the northern shore of the lake. Owing 
to the varying consistency of the surface formations, the face of the desert changes a 
good deal. The accompanying photographs (pi. 24—27) will give a better idea of 
the jardangs on the northern shore of the lake than any amount of description in 
words. Even during the first day out they grew' smaller and farther apart. Fig. 
1 47 shows an ordinary* vertical section through the jardangs in the northern part 
ot the desert; thej are about a meter high. It is very* curious to see the wav in 
which they have been nindcrmined* or undercut by the wind, 'rhe portion which 
projects like the edge of a table is composed of harder clay, possessed of a greater 
power ot resistance. The underlying stratum consists of softer material, and into 
this the wind cuts like a knife. Nor can there exist the slightest doubt but that 
this insidious undercutting does accelerate the work of destruction. In some cases 
the >stalki which supports the table-like top of the jardang is so thin that it evidently 
cannot be long before it is broken right through. In many places breaches of this 
description in the clay elevations seem to have taken place quite recently. The blocks 
of clay thus thrown down lie in the gullies die wind lias excavated, and consequently 
become in an especial manner exposed to its annihilating energy'. In this way layer 
after layer Is planed away ofT the face of the desert, while "fresh gullies are ex¬ 
cavated and fresh jardangs formed, the general effect being a gradual lowering of 
the surface as a whole. 
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At first [ aimed for the south-east, so that we had to cross over these in¬ 
numerable jnrdangs at right angles; and this wv wore able to do travelling on foot, 
although it was very tiring work. On the other ham! this conformation was very 
favourable for levelling* owing to its raising no hindrance in our path, the instruments 
being placed on the top of these natural walls. thus in die northern part ot the 
desert our line of traverse ran along die summits of the jardangs* not in tin: wind- 
excavated gullies; indeed it would not have been possible to carry it along these 
last T because: their depth was generally somewhere about i m. farther south, after 
the jardangs came to an end, and the survey-line ran along the levd ground, die 
traverse naturally was taken at a lower level* in. such a way that the deep gullies 
whit li occur betw een the jardangs farther north nowhere a[*pear in the profile of die 
levelled line. This however is of no consequence* I would only remark, that between 
the successive stations of the traverse there were hollows and gullies which some¬ 
times lay as much as 3 to 4 m. below the general level* The annexed illustration 
is therefore merely a rough sketch: as an actual fact the distance between the telescope 
and the staff was twenty-five times the height id the stall, so that between the two 
there were generally from io to 20 wind-excavated gullies* 



Fig, 148. LtVELUXO Tin: DESERT ON THE TOP OP THE JAHnASUS. 


In the vicinity of one broad trench (1S5 m. across) that we crossed over, there 
were some small detached dunes. The sand was however by this reduced to a 
minimum, occurring only in thin layers under the shelter of the jardangs. Mounds 
crowned by dead tamarisks were very few and far between, though they did still 
crop up at intervals. Along certain stretches there was an utter absence of vege¬ 
tation; possibly these were the parts of the former lake that were too deep to allow 
of the karnisdi grow ing in them. Towards the close of the day’s march the jardaegs 
ceased entirely in two or three places: the almost perfectly level surface was here 
strewn ninth fine dust intermingled with crystals of gypsum. 

Upon reaching Camp No. CLX wts observed the utmost care in marking the 
point where we stopped for the day, as indeed we did at each subsequent camp. 
After marking it distinctly, we protected the spot by inverting a box over it- 

The result of the first day's survey was a drop of 0,197 m,. which, strictly 
speaking, is of no significance; for had we placed our last staff on the top of one 
of the adjacent jardangs, the result would have been a rise ol one or two meters; 
whilst, on the other hand, if we had placed it in the bottom of the channel-]ike de¬ 
pression on the southern edge of which we were encamped, there would have been 
an equivalent drop. One fact however was even thus early quite evident, namely 
the extraordinary' flatness of the desert. 
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day, the nth March, we were forced to lie still where we were owing 
to a violent storm which had sprung up. On the following day we traversed 11,201 
meters in a so tub-south-east direction, the descent in that distance being 3^ m. 
'l'he country remained pretty much the same, except that the jardangs grew 
still smaller and still fewer- Vet even in this regard there was considerable 
diversity; sometimes they were as numerous and as dose together as at any 
l>oiDt farther north, while in other places the ground was perfectly level- Very 
Horn ue could walk over them with case. The sand here was Incomparably 
less m quantity than at the corresponding part of our 1900 journey; indeed it was 
astonishing to find such a great difference within such a short distance- As a rule 
die sand accumulates under the overhanging eaves of the jardangs, in places where 
it is less exposed to the wind. Sometimes however a little sand occurs in the eroded 
gullies, although in diin layers. The sand here was probably brought by the last storm, 
ami was only awaiting the next storm in order to resume its south-westward drift. 
Dust also accumulates in die relatively sheltered localities, and is excessively soft, 
like the finest powder. When you tread upon it, your foot sinks through it down 
to the underlying hard day soil, and you scarcely notice dial it has been any hin¬ 
drance to your advance. It seldom Iks more than one dm, deep, but is always 

deepest in die best screened situations. In exposed situation* not one grain 
remains. s 
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l he country- was inconceivably barren, anti in respect of vegetation must in 
its time have been far kss favoured than the region which we crossed on our more 
westerly route. Only once did we see tamarisks in any number, and they wen 
part on mounds, in part growing on the level ground; and besides these, only a 
couple of small toghrak groves, with the trees still upright. But there were no 
traces of more vigorous or more wide-spread ancient forest, though at every second 
hundred meters I swept the horizon with the telescope. For long distances together 
there were no signs of kotak. When we crumbled small pieces of clay between 
our fingers, a species of fine down came to light, which may possibly have been the 
remains of Alg<n. In two or three places the kamisch-stubhle was very thick and 
plentiful, and, like that farther west, stood upon small elevations and terraces, which 
even now’ resemble islands rising a little above the >curdled> clay waves of the 
desert ocean. 

At intervals the mounds are hare and grey, and without any vestiges of 
vegetation, in some instances the jardangs attain an altitude of 3 to 4 m. During 
tin: day’s march we passed a trench 125 m. hroad, which could hardly he anything 
else but a river-bed, either a continuadon of the Tarim at some former epoch or 
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a channel that linked together two or more different lake-basins. As this trench 
ran from north-west to south-east, it forced us also to travel in the latter direction. 
It wound backwards anti forwards like an ordinary river-l)cd, and had all die ap¬ 
pearance of one; for example, its greatest depths occurred at one of the sharpest 
bends, where we crossed over it, die vertical distance from the edge of the erosion 
terrace to the bottom amoundng to 8 m. 1 hat it was as deep as this 1 convinced 
myself by using the levelling-staff. Nor need this great depth occasion any surprise, 
for in the existing I arim system there are places where we obtained depths of 12 
to 14 m. But it is wonderful to find a river-bed, or at all events a short fragment 
of a river-bed, in a part ot the desert where one would least expect it, where one 
would in fact only expect to discover traces of former lakes. A couple of toghrak 
trunks and some pieces of tamarisks were the only traces of ancient vegetation re¬ 
maining on its banks. Its bottom consisted of soft, powder)* material, sometimes dust 
evenly distributed, sometimes sand in the shape of a couple of dunes which hail formed 
under the lee terraces. As the bed lies at right angles to the prevailing wind, one would 
expect it to be already filled up. instead of which it is amazingly deep. But at the second 
place where we crossed it. the depth did not exceed 3 to 4 m. The bottom was 
plentifully strewn with mollusc-shells. Camp No. CLXI was likewise pitched in a 
hollow, possibly a continuation of the river-bed I have just been speaking of, though 
its outline was irregular. It is through some such channel as this that the water 
possibly once flowed from the northern basin to the southern basin, or vice versa. 
Were the desert lakes described above to be laid dry, several similar beds would 
come to light, namely those through which the water flows now from the south to 
the north. In which direction it formerly flowed through the bed we are considering 
it would be impossible to say. It is also conceivable, that this bed may have formed 
die immediate continuation of the Tarim at a time when that river discharged into 
a lake situated in the middle of the desert 



Fig. 150. OLD RIVER-BED IS THE DESERT. 


On the 13th March we covered a distance of 13,007 m., in the course of 
which the surface again rose 2.763 m«, so that upon reaching Camp CLXI 1 we were 
only 0.1 in. higher dian at our point of departure. We had therefore now readied 
the point at which we were about to leave the northern depression of the Lop-nor 
behind us. Here too the features of the country changed very materially in apjiear- 
anee. The jardangs grew fewer and fewer, and at the same time the expanses of 
level dust between them grew broader and broader. 'Hie jardangs also altered both in 
form and consistency. In the northern part of the desert they consisted of hard and 
compact yellow clay, and were in general more energetically modelled. Here how¬ 
ever they were built up of a greyish friable clay, the edges of which crumbled away 
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when one trod upon them. They formed bigger, broader, and leveller platforms 
than farther north, but at the same time they were on the whole lower, seldom being 
as much as 3 to 4 m. in height Increasingly greater areas were occupied bv schor, 
in places impregnated with salt, and as hard as bricks, and arranged in thin laminar. 
Mollusc-shells were abundant everywhere, sometimes lying scattered amongst the 
dust, sometimes embedded in the clay: and sometimes they lay so thickly that the 
ground was powdered white with them. Once or twice we observed, about one km. 
to die west, tamarisk kotak; but the course we followed was almost entirely destitute 
of organic life. We only saw a couple of pieces of wood, possibly drift-wood. 



Fig. 151. JARDAXGS IX THE PESERT. 


The jardangs still continued to grew fewer and farther between, and finally 
came to end altogether. The country ahead then consisted, right away to the 
southern horizon, of perfectly level and absolutely barren schor, containing only a very 
few hollows, barely a meter deep and with rounded terraces at die sides. In one 
place 1 fancied I could make out a row of withered tamarisks to the south-east, 
anti to the south-west three sand-dunes, lifting their dolphin backs alxive the level 
line of die horizon. Along our route there was an entire absence of sand. Occa¬ 
sionally one would see a foot-deep accumulation in a hollow, but no dunes, not even 
of a rudimentary cliaracter. Yet die diree dunes to die west showed, that we were 
not very far from the beginning of the belt of drift-sand which we crossed on our 
more westerly route of 1900. At the point where the jardangs came to an end the 
surface was in some places as if coated with a hard, tough skin of schor; and in 
dlls in die more sheltered spots, we distinctly observed the fine rippling which is 
produced on a lake-bottom by the shoreward beat of the waves anil on the bottom 
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itself in shallow places. The idea that these ripplings were caused by waterwaves 
was suggested by their occurring only under the lee ol the jardangs. Dili they owe 
their origin to the wind, they would have been found in open and exposed situations; 
but they extended from north-west to south-east, that is at right angles to the di¬ 
rection of the prevailing wind. Wave-ripplings of this character are absent from 
the usual hard schor; either they have been planed away by the wind or else they 
disappear spontaneously when the saliferous mud dries. 

Here too, as on our more westerly route, the dead vegetation diminished as we 
advanced from north to south. There w r as however this difference, that whereas in 
1900 vegetation of some sort accompanied us all the way, here in the east since 
the close of the third day’s march die surface had not produced a single blade or 
a single shoot. Nor did die schor contain die least intimation of organic life. Near 
our camp on that day we lighted upon a single poplar-trunk, greatly decayed by 
time; but it had no doubt floated diere on the surface of an ancient lake. I lie 
schor surface was however peculiarly favourable for our surveying operations. Amongst 
die jardangs it was hard work, for we had to cross over diem all at right angles; 
here however we were able to continue in a straight line, anil the distance between 
the telescope and staff was increased to 11 2.5 m. Consequently 1 had no difficulty 
whatever in taking my readings; the schor expanse was as level as the surface of 
the sea, except for slight swellings of no consequence. If, after adjusting the level. 

I moved the telescope all round the horizon, the distance l>etween the horizon 
and the middle horizontal hair-line across the lens was always exactly the same. 
Thanks to the hardness of the ground, there was now less danger dian formerly of 
die staff sinking in, though this risk was, as I have said. entirely counteracted by 

the brass-plated foot upon which the stafi rested. 

After we had finished our day’s work a storm sprang up in the north-east, 
and it lasted all night, though fortunately it died away about noon on the I4di 
March, so that we only lost a few hours. It was very' interesting to observe the 
effects which it produced. We were here, it will be remembered, in the middle of 
die flat schor desert, where there was no trace of even a rudimentary dune; search 
failed to detect anyw'herc even the smallest attempt c»l the sand to drift together. In 
fact the only sand we saw was the three dunes I have mentioned, and dicy evidently 
belonged to the extreme eastern outposts of the sandy desert which lies in that 
quarter. Nor were there many other dunes to die south of them; and in die vi¬ 
cinity of Camp No. CLXII diere were none even of these outposts within sight. 
But on the morning of die 14th. after a violent storm of only 27 hours duration, 
a little circular dune had formed all round my light Mongolian jurt, which in shape 
exactly resembled an ordinary tamarisk-mound, diat is, it was dome-shaped or beehive¬ 
shaped. T he little dune around it exhibited dierefore die same shape as the circular 
dunes which grow up round the tamarisk-mounds, and which I have already com¬ 
pared to the Monte Somma that encircles the culminating-point of Mt Vesuvius. 
TTiis one-night-old dune was of course quite an insignificant diing, not more than 
1 dm. high. The greater part of the sand was heaped up, not on the lee side, 
but to die windward of the tent; inside the tent diere was also a considerable 
quantity of sand, so that all my belongings had to be fished out from underneath 
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It. A more eloquent and more convincing illustration of the way in which the oritri- 
nation of a sandy tksm is initiated, and of the way It continues to grow, could not 
wd! be wished To the north-east and east-nonWst of us lay the regions of tire 
Kunik-tagh, from which the sand came; south-west and west was the eastern border 
ot the sandy Desert of Lop; but in the neighbourhood where we then were there 
urn no dunes at all. All die drift-sand which has gone to build up the dunes of 

t te esert of Lop has however been blown across the schor desert: but by reason 

of its almost absolute horrfomlity and the absence of even the smallest impediment, 
the sand has not been arrested, but has continued on unchecked until it reached a 
part oi the desert in which the jardangs, tamarisk-mounds, and kotak existing there 
! ,run ”‘ ,! hindrances for ih-! dUfligS i.■ .inWukfc A._;nir; ,t. Hence it would 

, ra,sh 10 'Wt tliat ^ absence of dunes from this part of the desert is due to the 
relatively recent period at which the ancient lake dried up. If a dune, exceedingly 
sma I it is true, but nevertheless perfectly regular in formation, can grow up in a 
single night, then in the course of hundreds of years dunes of gigantic sire could 

anse, were it not that the winds are so constant, so regular, and so powerful, and 

that the surface is so level. It is for these reasons too dial dunes will be unable 
to establish themselves here in the future either. This little onu-niglu-okl circular 
dune illustrates also what I have already emphasised with regard to the filling up 
of the kara-koschun. When we call to mind, that that shallow expanse of water 

ls 170 to 2oo years old, and couple with it the fact that a distinct dune can grow 

up in a single flight, it is dear how immense must in 200 vears lx- the masses of 
sand which have been transported by the same north-east and east-north-east winds 
into the Kara-koschun basin, and deposited there, It k amazing, that this depres¬ 
sion was not long ago tilled up by these stupendous transitions of material blown 
into it. 

On the 14th March we covered 11.150 m. in a direction S. W., ami be- 
hveen the two encampments there Was a rise of o.4« m. Thus the desert still con¬ 
tinued to he incredibly flat. The results of the survey thus far were that, whereas 

m the first two days we descended, during die next two we ascended; in other 
words, we crossed over a depression in the northern part of the desert. Hence the 
object ot the survey was already achieved, and the problem already solved In 
comparison with die proof of the existence of tills depression, it was of less im¬ 
portance to ascertain the relative altitude of the Kara-koschun with regard to our 
point ol departure. It was at any rate already clear, that we were now on the 

low threshold or swelling that separates from one another the two depressions of 
the Desert of Lop. 

... ° n *. e * h ° le the k^lscapc not really change during tills .lay's stage. 
We marched all day across tire schor desert, and tire only difference was ibat the 
upbulgmg parts of the schor surface were somewhat higher than hitherto, and now 
formed actual ridges or dykes V. to 3 , m . high, seldom as much as , m These 
dykes or ramparts jmssess no fixed or predominant direction, and in this reject 
differ from the jardangs. Sometimes they run in straight lines, sometimes they wind 
about, and point to every quarter of the compass. Again, they converge and fuse, 
am! form rings with a hollow in the middle, like miniature volcanic craters, Often 
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tno lilt ground is seamed with dark gaping cracks and hales, or the schor lamina; 
are piled up in I leaps, leaning one against another like drift-ice on a river. 
These irregularities of surface must therefore be clue to other caust* titan those 
Irnm which the jardangs have originated. I he wind cannot have had anything 
to do with them; on the contrary, it appears to be powerless to produce any 
effect upon this hard surface, an almost stonedike cement of sand, dust, lime, and 
salt, with additional patches o! salt embedded in it at intervals. It Is of course possible 
to suppose that this region has been dried up too recently for wind-grooves to have 
had time to form, but the more likely explanation would appear to be the great 
resisting power of the schor material In the clay desert farther north the conditions 
are not the same, I he drift-sand which the wind blows before it acts as an abrasive, 
without the aid ot which the wind would never have excavated such deep gullies 
as now exist between the jardangs. The relatively soft clay soon yields to die in¬ 
cessant fling. But the schor is incomparably harder than the- clay just alluded to. 
so that the drift-sand is unable to make any perceptible impression upon it- 
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This part of the Desert of Lop resembles, down to the minutest details, the 
belt of schor which stretches along the southern shore of die Kara-koschun: the 
only visible difference is, that the swellings and ridges of the Desert of Lop are a 
little the higher, while in shape and appearance they arc exactly like those to the 
south of the Kara-koschun. In this respect therefore there is still a striking resem¬ 
blance between the northern and the southern depression of the desert. The northern 
basin is shallowest towards its southern side; the water there would appear to have been 
saltish, just as that of the Kara-koschun is now in a similar part of its basin, and in the same 
direction too the former would appear to have been devoid of vegetation. In both 
basins alike, as a natural consequence of the bathymetrical relations, the water has dis¬ 
appeared from the south to the north. When l visited the southern side of the 
Kara-koschun it was characterized by an absence of faunal life; along the stretch 
of desert which we covered on 14th March we did not see a single fragment of a 
Limn&ft .shell. It is impossible to say how far the periphery of the former lake of 
Lop-nor was of the same shape as that of the existing lake of Kara-koschun, because 
all that I have to depend upon is a single surveyed line. But I believe that in this 
respect the one was like rise other, that is the long axis of each extended from south¬ 
west to north-easi, or from west-south-west to east-north-east. This agrees with the 
predominant relief of the desert formations* as we have seen, at any rate, in the 
arrangement of the wind-excavated gullies, the jardangs, the dunes, and the water¬ 
courses. ami especially in the recently formed desert lakes, Bui this same parallelism 
does not exist on the southern shore of die Kara-koschun; its shore runs in a straight 
line. The circumstances seem to point to the general law, that where the shore 
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consists ill clay, the outline of the hike is exceptionally denticulated, with creeks anti 
hays running out towards Lhe north-east, but where it consists of schor the shore-line 
h straight. Li the northern depression were now to be filled with water, its northern 
shore-foe would in all probability resemble m Lliis respect the shore-line of the 
existing lake, that is. it would exhibit a deeply denticulated outline on the north 
and north-east, lint on the south, i. e* in the existing sehor region, a more evenly 
rounded outline. 

The annexed section of the line of survey shows clearly, that the ground is 
leveller in the sdior desert than in the day desert, and that the differences of de¬ 
lation are there extremely unimportant, in fact they are sudi as only become evident 
ill a survey. Io the rye, as indeed to any ordinary instrument, them is of course 
no perceptible difference at all. This state of things can only have been caused by 
r, lli<! lake which once existed here was remarkable for its shallowness and 
uniformity of depth, just as the Sate-kol of the Kara-koschun is now. The sedi¬ 
ment was laid down in uniform layers: hut after the lake disappeared, and its bed 
dried up, ami after the saliferous bottom mud hardened into schor, certain proces¬ 
ses of expansion must have taken place in the thin crust, resulting in tile swellings 
and ridges alluded to. Had those processes been processes of contraction, die re¬ 
sult would have been a series of cracks or crevices; but it is precisely these swel¬ 
lings that are the characteristic feature. In some places one may hear die surface 
slightly crackling, pointing apparently to alterations brought about by changes of 
temperature. 

In consequence of these swelling* in the schor desert its 1 mmon-line assumes 
a serrated and ragged outline. You imagine that what you are looting at is row 
upon row of withered tamarisks or toghraks. whereas it is nothing more than the 
upturned edges of the sheets of schor. 

On the 15th ot March, the weather being hue and the ground favourable, 
we covered fully 16,239 in., travelling south ^omh-west 1 the descent in that distance 
being 0,304 m.; from this it is to lie inferred, chat we had crossed the threshold or 
>watershed* which in that meridian separates the two depressions of the desert the 
one from the other. The whole of the day's march led across sehor of the same 
appearance as that hitherto described, except that the ridges and crests were rather 
lower. But there was one thing which we had not had the day before, namely old 
river-beds, most of them occurring towards the end of the day, and directed towards 
the N. 64” E They resembled the arms of an old delta, an embouchure region 
where the Tarim or some part of it once emptied itself into a lake. The breadth 
varied from 4 to zo m., and the depth from 1 1 2 to 2 1 3 m. The bottom was 
covered with fine dust or a thin coating of sand: and here again there were vast 
quantities ul Lhnntta shells. In the last bed, beside which we encamped, they were 
so numerous that they crunched under our feet as we walked about amongst them, 
b is hardly possible to conceive that these shells were transported thither bv either 
water or wind; they must be actually in situ. But elsewhere in the schor desert 
we found no mollusc-shells, 

-Mmut halt-way we passed some small depressions, which were not river-bed'.: 
but, although just as sharply outlined and just as distinctly cut, they were lafo^basim. 
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but somewhat deeper than usual- Some of these pits might just as readily belong to 
the one class as to the other; it was impossible to Lell which. Even Eei die case 
of the unmistakable river beds it was strange how they dwindled away in both direc¬ 
tions until they disappeared. Seeing that the parts which we crossed over all lay 
in a south-west to north-east direction, parallel to the lowest Tarim and die ivara- 
koschun, and to the general relief of the desert^ it is conceivable, that only those 
parts tjf their courses are preserved which run parallel to the prevailing wind, while 
the other parts have been obliterated. A photograph of one of these river-beds is 
shown on plate 29, In its case there cannot exist any doubt as to the origin 
of the channel, It i- not however always so easy to interpret straightaway the 
traces which erosion has left behind it on the surface. If. for example* the whole 
of this region were at one time a lake, it is difficult to account for the presence of 
the round pit-like hollows we passed during this day s march. Are they simply 
deeper spots in the larger lake, or arc they survivals of other lakes which were 
formed at some later epoch in the basin of the older laker Certain tilings are at 
any rate clear, namely that throughout long periods the water, river sediment, drift- 
sand. and dust have been everywhere levelling down this great basin, that die hol¬ 
lows which descend one or two meters below the general level have been formed 
by water, that the directions and distribution of the flowing water became gradually 
more undecided in proportion as the basin was filled and levelled up, and that in 
Consequence of this the tendency of both rivers and lakes to shift their positions 
has been accentuated. 

1 have already said, that the absence of the wind-gullies in the 'ndior indicate 
that this type of desert otiers more effective resistance to the wind's erosive energy 
than does the clay desert* I have also assumed, that the southern part of tile Lop- 
nor dried up sooner than the northern, just as is the case at the present time with 
the Kara-kosdiun. Thus the southern parts of the floor of the Lop-nor would be 
exposed to the wind for a longer period than its northern parts, and the effects of 
the wind in the former would be more distinguishable than in die latter* tiui in 
reality ttie case is exactly the reverse of this, the cause being the induration of the 
schor formation* However dial may he. the appearance of these secondary de¬ 
pressions anti watercourses seem to indicate, dial even in the sehor desert the wind 
dots possess a certain abrasive power, although it is. it is true, incomparably [ess 
effective than in the day desert* In the round piHike depressions considerable por¬ 
tions of the margins are w antin g; either this shows where the lakes shallowed or else 
they have crumbled away under the attacks of the wind. With regard to the surviving 
south-west to north-east portions of the watercourses, it is probable that the wind, 
instead of obliterating them, has deepened them still further. As with the missing 
parts of dw pit-like hollows, so here, we may assume that the absent portions were 
either especially exposed to the levelling power of the wind or else the channels 
themselves were very shallow. Anyway it is to the wind that the defective con¬ 
dition of these watercourses must in the main he ascribed. The absence of wind- 
grooving and of jardangs must not therefore be regarded as proving that the wind 
is altogether powerless in die sehor desert; it is not indeed powerless even m the 
mountains, with their immeasurably greater hardness. Perhaps too the greater sculp- 
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luring power which the wind exhibits in the clay desert is only apparent. 1 have 
gone on the supposition, that the wind-eroded gullies anti the jardangs are intimately 
connected with the distribution of vegetation, and that it is die prior presence of 
trees, bushes, and kamisch which has protected certain parts of the clay desert against 
the excavating power of the wind, dius leaving it free to concentrate its energy 
upon the unprotected parts of the surface, or at any rate upon those parts of it in 
which the roots are more scattered, and consequently |x>ssess less binding power. 
We never found any well-rooted dried up vegetation in these wind-eroded gullies; 
it was always raised on pedestals, often several meters in height. In the schor de¬ 
sert there exist no traces of vegetation; so that the lake which once existed here 
must have l>een as destitute of plant-life as are now the southern parts of the Kara- 
koschun. From die moment when die lake disapjieared down to die present day, 
its bottom has been perfeedy bare and homogeneous, and no part of it has of¬ 
fered greater or less resistance to the wind than any other part. If die wind has 
here gradually planed away the surface layer, as it has done in the clay desert, we 
possess no direct confirmation of iLs activity, at least no other meaas except the 
form and appearance of the watercourses to which I have recently alluded; they, 
whilst pointing to the occurrence of the fact, do not tell us the nature of its pro¬ 
gress. If now in the northern parts of the Desert of Lop it Is the wind-groovings 
alone that indicate the lines along which the wind has concentrated its energy', while 
the jardangs with their remains of plant-life alone remain, then, a priori and apart 
from the varying composition of the ground, die wind’s transporting power in those 
parts of the desert in which vegetation is absent ought to be doubly as powerful. 
The greatly undercut jardangs are evidence of the intensification of die wind’s force 
when it becomes compressed in the narrow gullies. It formed ages ago die paths in 
which its great force is concentrated. In the schor desert, on the other hand, its erosive 
energy' is evenly distributed, and it enjoys no opportunity, through working along 
certain determinate lines only, of leaving distinguishable traces behind it- Were die 
Kara-koschun to dry up at this moment, and its dry basin, which to die eye would 
beyond doubt be as perfectly horizontal as the Desert of Lop is, to become exposed 
to the effects of the wind’s erosion, die same result ivould undoubtedly ensue that we 
now have in the Desert of Lop — clay desert in the north, schor desert in the south — 
jardangs in the former, a level expanse in die latter. In consequence of the shape 
of the lake-basin, the summits of the jardangs would lie at a lower level than die 
surface of the schor, precisely as we find to !>e the case in die Desert of Lop. On 
the other hand, the wind-excavated gullies would be not only less distinct, they would 
also be less numerous than in the Lop-nor, for the vegetation in the Kara-koschun 
is confined to kamisch and sedge; apart from a few bashes it possesses no arboreal 
vegetation. On the whole however the result would be like w'liat we see in the 
Desert of Lop. That is to say, the part of the former lake-basin in w'hich die water 
was fresh, and organic life, both faunal and floral, was present — the part in which 
die inflowing river deposited its fine clay-forming mud, would be more accessible to 
the wind’s attacks than die part in which organic life was absent, and its water clear 
and free from mud, and there accordingly the subsequent dry bed of the lake would 
be composed of nothing but inorganic matter. 
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Bui other factors are certainly concerned in lb.- relation which exists between 
the results of wind-erosion and the consistency of the soil. an. I utter only two bur¬ 
ned visits to the region it is diffiaUt to form a clear conception of them. I am 
indeed the only European who lias visited the Lop-nor. 1 could of course have made 
inquiries amongst the natives and ascertained whether the winds which were blowing 
in the soring of 1896, 1900. and 1901. were indeed the prevailing winds, the winds 
typical of the country; but on the other hand, it would have been quite impossible to 
ascertain how far one and the same storm possessed die same power, and blew in 1 11: 
same direction, in all parts of the desert alike. The quarters to which the wind-ero. ed 
gulHes point would seem to indicate that the wind does not possess the uniform 
direction suggested; but the same storm would appear to produce different eilectx m 
different parts of the desert. Lacking as we do the requisite observations, our con¬ 
clusions must in several respects remain mere guesses. And in any case 11 must «. 
next to impossible to obtain full certainty with regard to the wind relations in tin 
interior of Asia. Hitherto we have heard nothing about meteorological stations in 
waterless deserts. The point to which I desire to call especial attention «, that the 
relative difference of elevation of one or two meters which my survey brought to 
light may quite well be attributed to wind-erosion. 

A discovery which we made in die vicinity oi die 
above-mentionfed round pit-like depressions would appear 
to indicate, that die level has not been lowered by wmd- 
erosion since the lake dried up- This was a stake of 
tamarisk wood 35 cm. bug* half buried in the ground, 
and undoubtedly placed there at a time when the locality 
was under water. The tower end of the stake was sharply 
pointed and burnt. Three of my attendants, who were 
LopUks, thought that it had been used to moor canoes 
to, when their owners had been out on m e*pbnng 
evnedition and had been unable to reach dry land before 

^lh h i ' U the present Jay the 1-opliks in similar circumstances arc accustomed 
to” fasten two or more canoes together in some shallow place, where in case o 
a storm arising they will not be in too great danger, and so pass the night m 
them. But it is equally possible that 

and that Hit stake was situated at its edge. At all events, the condition 
”"Ld Lived distinctly that it was moist when the stake was put m: for -ere such a 
post to be driven forcibly into the hard sehor, the latter would crack and split. But 
the post was as fast as if it had been cast in the sehor, and it required two or dm... 
smart side-blows to loosen it. This piece of wood formated another proof, dial this 
part of the desert was once a like-bottom, and that the lake was navigated by 
boats. U would be erroneous to suppose that it was a lenptakc. because the Up- 
liks when awav from home with their canoes sleep under die bare sky. 

If now 'the Wind-erosion, or ratlier Corrasion, had been powerful, he stake 
would not have been buried 18 cm. in the ground, but would have been lung free 

.1 .i-fsc- \s to the question, what lake this was, and how far it was «m- 
S with tire northern or die southern depression - these are matters to winch I 
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shall return again later on* I will here only add, that the locality where we found 
the stake is full) 27 km. from the northern shore of the Kara-kosclnm. and that 
the ground slopes southwards the whole way from the former to the latter- 

On the terraced banks of the channels near which we pitched Camp No, 
CLX 1 V we failed to detect any traces of plant-life; even the kamisch-stubhU- 
which is so plentiful in the northern lake-basins was absent. Hut die presence of 
the mollusc-shells makes it probable, that vegetation gren there formerly. 



Flg. 1 54 . rOl'J_*H 1 HUNKS IN THE SCHQK B£5£JlT, 


During the latter half of the day's march we passed ten poplar trunks of 
different dimensions, two or three being of unusual circumference. Most of them 
were more or less buried in the schor. two only half buried* and two others al¬ 
most entirely free and lying on the surface. These tree-trunks* which occurred at 
considerable distances apart, were drift-wood, and had been brought there by the 
Tarim, anti liad then floated about on the lake until they grounded. They could not 
very’ well have come from die south, at all events during the Kara-koschun 
period. In the Kara-koschun itself there are no signs of toghrak drift-wood: 
the poplars which now float down the Tarim ground in the Kara-buran, and east 
of that lake there are none to be found. The more probable explanation is, 
that the ioghrak-tninks I am speaking of belong to the period when the Tokus- 
tarim emptied itself into the Utschu-kbh for poplar-forests did grow along that 
river-system. 

On the i 6th March we travelled 16.271 meters, towards the S- 2-if W,, the 
surface descending a.tji m. from Lire last preceding camp. Hence we were now 
distinctly approaching the depression in which the lake of the Kara-kosclnm is situ¬ 
ated, During the first half of the day s journey the desert exhibited the same features 
as before; but eventually a change took place, and the indications of former shore¬ 
lines became more anti more distinct. We crossed three quite narrow belts of ta¬ 
marisks, extending south-west, that is parallel to the present shore of the Kara- 
koschun. 1 owards the north-east however and at no great distance they appeared 
to thin out and come to end, unless they were gaps which we noticed in that direc¬ 
tion. I he first and most northerly of these lam a risk-t >elts appeared to accompany 
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an elongated hollow, possibly an old bay or offshoot of the lake. Here we observed 
some kamLsch stubble and numerous Limntea shells. The great majority of the ta¬ 
marisks stood upon small mounds and were withered, though still retaining their 
branches. A few of the bushes however apj>eared to be still struggling to keep 
alive, in the desperate hope of once more bearing flowers in the spring. In the 
second belt of tamarisks, which we crossed soon afterwards, the bushes were quite 
small, and were growing on the level ground without mounds. Some bigger ones 
were withered, anil seemed to belong to a different period. Here too there were 
kburuk plants, all vigorous and alive. On the sheltered side of every tamarisk or 
kburuk bush there was a little sand-dune, seldom exceeding a meter in height, and 
|x>inting like an arrow-head to the south-west. Accordingly here too the smallest 
obstacle projecting above the surface causes the sand instantly to accumulate. These 
three belts of tamarisks, and their faithful associates the sand-dunes, are pretty cer¬ 
tainly connected with those parts of the sandy desert which we crossed over in the 
year 1900. After a good stretch of schor desert we came to the third belt of ta¬ 
marisks, presenting the same characteristics as the second belt. The barren schor desert 
was here also entirely free from drift-sand: for this is only detained in anti by the 
zones of vegetation. The ground here was gently undulating, though the only in¬ 
dication of it distinguishable by the eye was the different shading of the band im¬ 
mediately l>elow the horizon. But when we appealed to the evidence of our sur- 
veying instruments all doubt was soon put at rest. Sometimes, if we did not pay 
particular heed to where we placed the staff, the horizontal line of the telescope 
would intersect it below its 0.000 reading. Now either this undulating surface must 
have been in existence in the old lake-bottom or else it must have originated after 
the lake dried up, the varying dilation of different parts of the superficial layer having 
caused it to buckle up. 



Fig. 155. DUNF.S FQRMKO IN THE SHELTER OF TAMARISKS. 


1 have already descrilnxl that part of the northern shore of the Kara-koschun 
where we struck it after finishing our survey. Here too we had a narrow belt of 
tamarisks and kburuk scrub, together with low sand. The vegetation faithfully fol¬ 
lowed the shore, ami so gave occasion to the sand to accumulate. We need nut 
therefore hesitate a moment in taking it for granted that the three tamarisk belts 
which I have been speaking of were in a similar way former!)' situated on the north¬ 
ern shore of the Kara-koschun, and that, if we were to follow up each of them in 
turn, we should be able to make a map of the progressive stages of the lake’s de¬ 
siccation, that Ls of the successive advances of its northern shore towards the south. 
When we came to the first belt, my attendants had indeed proposed that we should not 
quit it but should follow it towards the south-west, for by doing so we should ob¬ 
tain both the grazing that our camels needed and the fuel which we wanted for our¬ 
selves. But I assumed that the belt ran parallel to the present lake-shore, anil in 
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that case we should not reach the lake for several days. But as it turned out after- 
wards had we only advanced a couple ot hours or so lo the south-west, or even to 
the north-west, we should have reached the shore of die lake beside which we dis¬ 
covered the huts and live canoe. 

South of the last strip of tamarisks the appearance of the schor desert once 
inoiv essentially changed I he surface became absolutely level, and so soft that 
at i.i 1 n step we dropjnid sit iwo or three centimeters, and there were no longer 
eithtT hard ribbings or crevices. All die same it was perfectly dry; probably 
the drift-dust had settled upon it whilst it was still moist, and it had not yet har¬ 
dened- I hire there was a thin sprinkling of kburuk hushes, but no tamarisks. Nor 
wen- we able to discover any sand, except on the sheltered sides of the plants, and 
on the inner face of a low clay terrace at Camp No. CLXV, 

° n die tyth March there only remained 4794 eu, to bring us to the actual shore 
of the Kara-koschun ; we travelled S.29 d .j W. t and the descent was 0.550 m, Here we 
increased the interval between the telescope and the staff to 141 m. In this stage we 
crossed vet two otter narrow belts of kburuk, with low sand, running parallel to 
those already described. Here we noticed the first signs of hares anti foxes. The 
surface exhibited the same features as before, the only difference b ein g that we came 
upon a low terrace-like swelling of considerable extent, consisting of coarse, hard 
schor. We caught our first glimpse of the lake from the 17th staff. It had been 
hidden behind the little rampart of kburuk and sand, and we were so near to it 
tEiat the 19th staff was placed on the very* brink of the water. We encant|>ed (No, 
CLXVl) a little way south-west of the point where we approached the Kara-koschun; 
anti it was from there that we made the excursion already described round the newly 
formed desert lakes. 

During the last two days we had thus crossed five distinct shore-ramparts 
composed of plants and sand; and to these must l>e added a triple belt less distinctly 
marked, and situated a couple of kilometer north of Camp No, CLXV. Measured 
from north to south, the distances from the present shore of the Kara-koschun of 
these six shore elevations respectively are — 

First shore elevation.. 11,760 m. 

Second % » 10,750 * 

Third > j . 8,590 * 

Fourth * » 7,040 * 

Fifth 1 1 3,190 » 

Sixth j * 2,530 * 

Add to these the present shore-foe, the seventh, which on the 17 th March 
was 330 rn, from the water-line, a distance which varies of course with the water- 
level in the lake, I he fourth shore elevation is the middle belt of the three that 
lay immediately beside one another. There cannot exist the slightest doubt that all 
these shore-lines belong to the basin of the Kara-koschun, and it would need but 
a very slight rise in the lake for its waters to overflow them again. In the history 
of the Kara-koschun they serve as mile-stones marking successive stages on its way 
to destruction- l he first elevation proves, that the northern shore of the lake once 
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extended 12 km, farther to the north than it does now, and implies that its area 
was then at least twice as great as it is now. On the whole the table shows that 
the lake has shrunk at a pretty regular rate, the 1 onl) interval that [Knots to a 
quicker rate than die average is that between the fourth elevation and the fifth. It 
is of course probable that oscillations took place during the preceding periods* but 
any traces there may have been of temporary expansions have become obliterated* 
The hydrographical changes which year after year take place in and around the 
Kara-koschun form a pretty complicated tangle, and die observations made on one 
occasion at one place often appear to be contradicted by those made on another 
occasion at some other place* When I sav, for instance, that the lake-basin is being 
filled up with solid material, which is causing its water-level to rise* then the northern 
shore Ought not to advance south at the same regular rate as the shore elevations 
indicate ; and if the water area of tile lake is diminishing to the extent Implied, so that 
there are no less than six shore-lines within a distance of 12 km* from its present 
northern shore, it is astonishing that the seventh, the nearest and latest shore-line, 
only two day s journey to die south-west, has been pierced by the masses u! water 
which in the course of only two years have thrust back the short* not 12, but 20, 
km, towards the north. \ et of this apparent contradiction a satisfactory explanation 
can lie found. Many different factors are cq- operating to produce the changes which 
are taking place. Hence it is obvious, that the changes in question cannot proceed 
parallel to one another, for in one quarter one factor is predominant and in another 
quarter another factor, Here mud and sand arc being deposited, there corrasion is 
performing its excavating labour, and it is in this way that the depression of the 
Desert of Lop is diversified, as we plainly see from the changeable positions and 
varying distribution of the water With the object of gaining a general idea of 
the physical forces that co-operate in the re-shaping of the earth's crust in this 
part oi the world, 1 will proceed to consider them in combination. Before I do so, 
however, there are one or two other questions which for a moment or two demand 
attention. 
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CHAPTER XVIII. 

THE LOP-NOR PROBLEM. RICHTHOFEN AND 

PRSCH EVALSKIJ, 


In the preceding chapter I have confined myself to giving sonic idea of the 
manner in which, and of the practical conditions under which* my survey of the 
Desert of Lop was carried out* reserving for a subsequent chapter the full analysis 
of the results obtained, ihe two lines along which I crossed the Desert start from 
die ruins of Luu-Ian, and proceed south, but in such a manner that the western 
line forms a gentle curve to the west and the eastern line a similar cunt to the 
east, so that after at first diverging, later on they converge again* the maximum 
distance between them in the interval amounting to 29 km. And yet, although the 
distance between the two lines is thus everywhere short, the desert nevertheless 
exhibits very great differences along the two routes, — except as regards the one 
feature of level Everywhere along the western route we had the day desert, 
traversed by wind-eroded gullies and jardangs, with a north-east and south-west 
direction, all the way until we reached the northern margins of the newly-formed 
desert lakes. The schor formation was only visible a long way off to the south, 
and even then was of small extent. Along the eastern route however the clay 
was confined to the northern half of the desert, while the southern Jialf consisted 
of nothing hut schor. On the western route the vegetation, or more accurately 
the remaias of the toghrak forests, tamarisk steppes, and kamisch-fields were rather 
plentiful, although they decreased as we advanced south. On the eastern route 
these same species of plant-life thinned out before we had gone ten kilometers, and 
soon afterwards came altogether to an end; and the broad schor desert was as 
destitute of plant-life as the belt of schor which forms the southern border of the 
Kara-koschun, On the former route we entered in amongst the sand-dunes the 
very first day out from Lou-lan, and the dunes continued to increase in size as we 
advanced, nor did they begin to decrease until we came Into the immediate 
vicinity of the Kara-koschun. On the east the sand was absent, with the exception of 
trifling quantities which had gathered under the shelter of the jardangs and the 
tamarisk-mounds in the south. But though we are warranted in concluding, from 
what we know otherwise about the western parts of the Desert of Lop, that the 
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sanJ increases in quantity from east to west, this rfoes not in any way warrant ns 
in ilrawing the further inference, that the vegetation increases in a similar way. All 
we know with certainty is, that this abundant vegetation, far more vigorous than 
that which is found at the present day beside the Kara-koschun, was necessarily 
associated with water. For instance, the banks of the Kuruk-darja were clothed 
with lorests and steppes, and there was a luxuriant vegetation round die shores of 
Lop-nor. It is also to be assumed, that the islands and promontories in the lake 
were likewise forest-dad, at least 1 infer so from the scattered patches of forest 
which we saw in different parts of the desert, and which the close conjunction of 
vast quantities of mollusc-shells suggested had formerh belonged to the lake. When 
the Tarim flowed due east through the bed of the Kuruk-daija, and emptied itself 
into the Lop-nor, its banks were all the way adorned with forests, as at the present 
time, and they formed similar narrow' belts. And as the distribution of water 
is the essential condition of the distribution of plant-life, the forests spread t hem - 
selves also along the shores of the lake. But when the river burst out of that 
course, and turned to the south-east and south, the Kuruk-darja and Lop-nor dried 
up, and the forests tiled out. In time however new forests grew up along the neiv 
course, though as yet they have not advanced lower down than to Tschigelik-uj. 
We may be quite certain, that so long as the Kuruk-daija anti Lop-nor were under 
water, they were bordered on the south by the same barren and desolate desert 
regions as at the present time. One has only to travel south from any point on 
tire Tarim, say for example towards the Kerija-darja, to ascertain how narrow the 
belt of forest is. Precisely the same thing held good in the case of the Kuruk- 
darja. The sand accumulated there in small quantities only, its passage being 
hindered by die river, so that dunes were only able to form at a considerable 
distance from it. Apart from this, the country' was bare desert. I suspect therefore 
that, if from our western route we had travelled west across the desert, we should 
have found that the forest thinned, and finally ceased, before we came into contact 
with the Konrsche-darja and its lakes* 

Apart from its forests, the Lop-nor l>ore a great resemblance to the Kara- 
koschun, In both wc have the mouth of the Tarim in die west anti a string of lakes 
Stretching out towards the east-north-east. In the Kara-koschun the fresh river-water 
ensures in the west a more plentiful organic life, Ijoth faunal and floral; in the 
east the water grows salter and salter. and consequently the vegetation thins out 
live causes of the rapid decrease of vegetation from west to east in the northern 
lake-basin were dearly in every respect the same. The forest at all events continued 
east from Ltki-Ian, but those parts of the lake which contained salt water were also 
destitute of plant-life. Our western route across the desert probably traversed the 
tracts of forest w'hich grew on the western shore of Lop-nor. 

In my earlier books l have dealt more or less exhaustively with the Lop-nor 
problem and its history;* but, now that the problem has been definitively solved, I 
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conceive l ought to touch again ujion the main points of the controversy which have 
invested this problem with such a fascinating interest, and I feel under all the 
greater obligation to do this because Kosloff, in die book dial he lias recently 
published, lias devoted a very great deal of attention to this question, claiming to 
have settled it in a sense favourable to Prschevalskij. Strictly speaking, this con¬ 
troversy, which has now continued for 25 years, may almost be disregarded, seeing 
that all the arguments, geological as well as historical, no matter whether they tell 
for die one party or for the other, are alike siq>crfluous; for the facts, l>oth the 
geological facts and the historical facts, speak their own plain and irrefutable language. 
But it is just because we possess these facts tliat it will be interesting to glance 
back over die different phases of the discussion, for the facts themselves are well 
calculated to bring out the real value attaching to the several arguments. 

An account of Prschevalskij \s second journey in 1876—77 will be found in 
Delmar Morgan’s translation:* ** and the same work contains the controversy which 
arose between von Richdiolen and Prschevalskij. Here 1 will cite a couple of 
passages from the paper•• by von Richdiofen, using Morgan’s translation. Knowing, 
as we now do, that von Richthofen was right, it is (specially interesting to recall 
the arguments upon which he relied. His proof is remarkable for its unite 
discernment, and his paper deserves to be regarded as a classic document in the 
history of die exploration of Central Asia. I may add, diat it was diis paj>er which 
led to my making lx>th my journeys to the Lop-nor region. Richthofen says: 

>It is remarkable, that Prejevalsky found the last reservoir of the Tarim much 
farther south than the maps and Chinese information placed it, and that the water 
was fresh instead of salt. — — — The statement about die second basin (Kara- 
koschun), which answers to the true Lob-nor, and must be die last evaporating 
reservoir of the Tarim, is most surprising. The region through which the Tarim flows 
is highly charged with salt, springs of sweet water are rare, and only appear on die 

borders of the mountains.-— The water of the Tarim must therefore contain 

a larger proportion of salt dian any other of the larger rivers of the world; and 
the unusual amount of evaporation, continued through a great many centuries, must 
have produced a very large deposit of steppe salts of all kinds. The Chinese from 
ancient times have called Lob-nor the salt lake, in contradistinction to the many 
other salt lakes of smaller size. Contrary' to theoretical deductions and historical 
records, we now learn from the first European explorer who has visited die lake, 
that its water is sweet Let us endeavour to suggest some explanations. 

In winter, when die evaporation is only slight, the river coursing rapidly 
down to the lake might be expected to diffuse sweet water over the strongly con¬ 
densed alkali. But, on the other hand, the insignificant depth of the lake would 
scarcely allow of a dispersion of the salt A second explanation can be found in 
the supposition, that die reservoir of the waters of the Tarim has undergone changes 


* From Kulja, across the Tian-shan to LoFnor, London. 1879; and sec also Fcttrm. Mittal., 
ErgiUuhfl No. 53, Przavalsky s Heist an den Lob-nor und Altrn-tag, 1876 —77. 

** Rfmtrkungcn :» den F.rgebnisstn ran Oberstlieutnant rvw J'rjetoaltkt s Heist nack dem 
Lop-nor und Altyn-tagh, in Verhandl. der Gesellsehaft /. Fjrdkunde (1878), v. pp. 121 if., and 
Peterm. Mittal. (1878), XXIV. pp. 313 ff. 
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as to position. Just as rivers in China periodically change their courses, the Tarim 
may at different times have filled parts of the saline, day steppe with its overflow, 
and tills Ixtcoiiies ail the more probable on reading the interesting description which 
Prejevalsky gives of recent occurrences in the river-bed of the Tarim. Particularly 
worthy ol attention is the upraising of the river-bed, like that of the Po and Hoang-ho* 
above the surrounding plain; allowing the natives to draw oft' the water for fishing 
purposes, and assisting die river to change its course by bursting through its 
embankments at flood times* In this way the Tarim may have left its easterly 
channel, as hitherto marked on our maps, and the present river flowing to the 
south-east, with the two take-basins at its end. perhaps from the udghlxairhood of 
Akhtarma, may be uf comparatively recent origin. In such case, the earlier lake-bed 
had a more northerly situation than at present, and became dried up in course 
of time- 

A third and likelier explanation is that, besides the two water basins seen by 

Prejevalsky, there remains a third, communicating with the Tarim by an arm,- 

The map (Chinese) also shows* farther to die south-east, and wholly unconnected 
wirh the 1 a rim. another lake called Khas-omo. the centre of which is about toast 
ami p f south of Korla, not far from where FTejevaJsky places Kara-koshun, 
I he question suggests itself, il this Khas-lake does not answer to the black Koshun 
of Prejevalsky. 

This would involve the following, that Ik* Tarim formerly had only one 
easterly cotfcse to the true great Lob-nor, but Liter, at the place where it is tuna 
joined by the Ugtn-darja, it threw off a branch to the X which became the 
main river; and that this branch discharged into the once isolated Khas-lahe, 
enlarged it and made it the chief reservoir* 

Many arguments may be adduced in support of this presumption besides those 
already mentioned, 

M I he. Chinese map represents plains south of Lob-nor, but mountains south 
ol the Khas-lake, and these with reference to the positions of Prejevakky’s lake 
and Korla occupy the same place that the Altymtagh mountains do. 

W bouth of Kbits-lake the main road to the east leads in the direction of 
Sha-chau, and from it another branches off southward to Tibet, just as on 
Prejevalsky’x map both roads are placed to the south of Kara- koshun, 

(r) Prejevalsky found that the name of Lob-nor was not applied to either of 
lus lakes, although, from tile inquiries of Shaw, Forsyth, ami others, it is well known 
far and wide. But he met with it, evidently without learning its exact meaning, at 
that part of the Tarim to the east of which the true Lob-nor must lie, 

(d) Concurrent historical notices on the former trade-routes from China to the 
west point with certainty to the conclusion, that the region of the true Lob-nor was 
undisturbed by them, and that they crossed much farther to the south and west of 
Khas-omo, so that there, and not at Lob, He the kingdoms ofLeu-lan**, Sben-shen, etc,, 
which are named in history as situated near >the salt-lake>, 


' That is, in addition, to the Take of [.op nor proper. 
’* Hindy writes ihia name I.&u-lan, 
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(c) A last and weighty argument is famished by the only hydrographical 

measurements taken by Prejevalsky of the rivers observed by him. — —- 

It appears, then, that the united river only brings down a part (probably less than 

half) of the aggregate volume of water contained in alt its branches*- 

How Prejevakky’s route lay between two separate amis of Lhe river; it is therefore 
possible tint the eastern arm discharges part of its water by a channel not seen 
by him, flowing eastwards to an impassable salt desert* to which the name Lob-nor 
heard by him, but so mysteriously passed over, may refer. 

If it may be assumed as a certainty, that a sweet-water lake, which lies in a 
steppe of saline loam* and does not serve as a passage for a river like Kara-buran, 
but allows tile water it receives to evaporate* must be of recent origin* oar argument 
with reference to Prejevaisky s Kara-koshun will be confirmed. 

We mast picture to ourselves the Klias-lake as in former times a small salt¬ 
water basin* fed by tributaries from the Altyn-tagh and by the Qterchen-darja and 
the considerable extension of its area by the irruption of the Tarim, at a com¬ 
paratively recent period owing to a deflection from its earlier and only eastern 
course* — —--Highly as we must value that which Prschevalskij has accom¬ 

plished for the exploration of Lob-nor* we cannot yet consider the problem for 
which he has endured such hardships as finally solved.) 

I has far von Richthofen* I have omitted one or two passages of minor im¬ 
portance* I his was answered the same year by Preschvatskij* and lus reply is con¬ 
tained in Morgan's book* The following passage from it may he quoted here: —- 

>ln order to reconcile the discrepancies between the Chinese statements and the 
results of my investigations. Baron Richthofen supposes that the Lower Tarim in 
comparatively recent times altered its course; a small channel probably, as the 
Baron thinks* unexplored by me* continues to follow the former direction to the 
east towards the true Lob-nor, whilst the chief mass of water, diverted to the south¬ 
east* entered Lake Khas-omo, and here formed with its overflow the laLes which l 
discovered* 

It is impossible to deny that such a phenomenon may have occurred* A 
river with such a rapid stream as the Tarim, flowing in a loose alluvia] soil, might 
easily have changed its course* My opinion, however, is that no such important 
change has occurred within comparatively recent times, but that the contradictory 
statements of Chinese maps and descriptions of the Lower Tarim and Lob-nor may 
be readily accounted for 6 y the misleading and t mice urate information which the 

Chinese than selves possessed of these localities. -— — — It is unnecessary 

to repeat the statements contained in my report regarding the hydrography of the 
Lower Tarim, and I will only add* that the chief cause of the diminution of the 
volume of its stream* as it flows farther to the south-east. Is die diversion of its 
water into artificial lakes anti marshes occupying vast tracts along its lower course* 
and these, owing to strong evaporation continuing the greater part of the year, 
absorb an immense quantity of moisture* subtracted From tire principal river* 

Regarding the possibility ot there hdng another channel by which* as Baron 
Richthofen supj>osus, the Tarim carries part of Its water to the east, and there 
forms the true Lob-nor — such a supposition is not supported by the facts hitherto 
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obtained. Io say nothing of the circumstance, that the inhabitants would surely 
iiavc known ot such a channel and so large a lake, and would sooner or km - have 
told me about them, we ourselves followed the bank of the Tarim, and could not 
detect any, not even the smallest, rivulet crossing our road* — — — — 

Now with reference to the lakes at the mouth of the chief river, of winch 
there are two: Kara-buran and Kani-kurchin or Chon-kid; both are shallow and 
contain tresh water. — As regards the former the presence of sweet water can be 

explained by the fact that the Tarim only flows through it, and its water is therefore 
constantly renewed. 


As to the other enclosed lake-basin, it apj>ears at first sight inexplicable why 
Its water should be sweet- Rut the facts collected by me on the spot explain the 
apparent anomaly* I he fact is, die Chon-lad is nothing more than a wide expanse 
of land flooded by die Tarim; in all its western parts 1 observed a current, some¬ 
times very considerable, towards the north-east In this part the Tarim preserves 
an independent channel, although reduced to the size of a large ditch* I lere the 
last two villages of Lob-nortsi are situated, and farther to the north-east lie boundless 
and impassable tracts of marsh-land, which actual])' absorb the remainder of the 
larmi water. In these marshes, and in the great salt bogs extending, as the natives 
told us. far away in a N* 1 L direction, the standing water is doubtless salt, just as 

a is along the shallow western margin of the Chon-kul, -- - in mn - 

elusion. I consider it my duty to repeat, dial the inhabitant!! one and all denied 
l ie existence of any other lakes in the neighbouring desert besides Lhose on which 

Urey lived. they likewise did not know of the oasis of »Gast>, about which I 
had so often heard in Tsaldanu* 

After the description which I have given or the lowermost Tarim and the 
Uescrt ol Lop it will be unnecessary for me to examine these different opinions; I 
Wl ^erdore confine myself to calling attention to two or three points only. My 
S f COnd V,sa ( t Eo ^country of Lop in the years 1900 and 1901 has convinced me 
iat von Richthofen s deductions agree with the actual occurrences that have taken 
place there in an even higher degree than what l believed in 1S96, l ascertained 
that the larim formerly flowed due cost along the bed which is called the Kuruk- 
darja, and that of this the Kontsche-darja was a tributary. At that time the Tarim 
emptied itself into the true great Lob-non. At a certain point, and Tor reasons 
which have yet to be set forth, an arm was sent oft to the south-east, and sub¬ 
sequently, in the course of a year or two - or It may be after a long period, possiblv 
several decenma — this branch received the entire volume of the Tarim and carried it 
down to the existing Kant-kosehun. a lake which Richthofen identifies with die 
Khas-omo ol flie Chinese map. Previous to that the last-mentioned lake was fed 
exdusively by the I schertschcn-darja, and consequently must have been a very 
smal and ephemeral lake, which only became filled at flood-time. However I doubt 
whether it was in the same place where we now find the Kara-koschun. It Ls more 
1 -ely to have been a movable lake, and more probably coincides with the Kara- 
buran and it was just as inconstant as the whole of the Tschertschen-darja delta 
is at the present tune. Had the terminal reservoir of that river lieen stationary for 
any prolonged ,»enod. we should have found poplar forest along its banks? but 
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forest is entirely absent throughout the whole of the lowermost parts of this hydro* 
graphical system, both beside the Tschertschen-daija and beside the Tarim. 

Under c Richthofen adduces the only hydrographical measurement made 
by Prschevakkij: but l have tell it out because it was not made with the requisite 
degree of accuracy. 

Prschevakkij's reply to Richthofen's criticism was not perfectly convincing. 
He considered that the differences between the Chinese maps and his own discoveries 
were due to the unreliability of the maps. But the discoveries which 1 made in 
Luu-lan and in the Desert of Lop prove, (hat the Chinese maps are perfectly correct. 
Indeed this was rendered in a high degree probable by Kosloffs discovery of the 
dry river-bed, the Kuruk-darja. the course of which agrees, according to my measure¬ 
ments, even in its details, with the course of the lowermost Tarim as depicted on 
the Chinese map. 

RrschevaLskij's remarks towards the close of his reply are quite correct, and 
possess the same justification to-day that they did when they were first made, I lie 
diminution in the volume of the Tarim is due to the drain made upon the stream by 
the marginal lakes and by evaporation. And he is quite right in saying that no small 
arm breaks away from the main river to empty itself into the ancient Lop-nor, tor 
for several centuries it has received no influx of water. According to Prsdun alskij. the 
reason of the water of the Kara-koscliun being fresh is, that the lake can be regarded 
as a shallow area inundated by the river, and that a current can be detected every¬ 
where liiroughoiil its western part. In this respect my opinion is in accord with the 
Russian traveller's. Throughout the whole of the northern stream, as far as one can 
row towards the east, the water is fresh, because there exists a current, which indeed 
may be regarded as a direct continuation of the river itselt. ami the river is con¬ 
siderably deeper than even the deepest part of the marsh. Along the southern 
stream we found that the water in the eastern basins was to a certain extent salt, 
owing to its being stagnant. If the basin of the Karnkoschun were more: sharply 
defined as well as deeper, die entire lake would be salt; but the circumstances being 
as they are now, it must of necessity be otherwise. Everywhere where the reeds 
grow thickly and luxuriantly the water must be fresh, and the western pan of the 
lake is rather an inland delta, where the waters spread themselves out in proportion 
as the Jake grows shallower. A long way to the east we found few reeds near 
the northern shore, and the water there was so salt as to be scarcely drinkable. 
Still farther to the east it must be intensely salt, and it is hard!} possible that there 
is any kamifidi there. In these extreme eastern parts die water i.% stationary and 
evaporates, whereas in the west it is freshened up unceasingly by inflows from 
the river. 

Richthofen's supposition under (if), Jthat there (south and west of Khas-nmo) 
and not at Lob, lie the kingdoms of Leu-lan, Shenzhen, etc., which are named In 
history as situated near ’the salt !akc‘>, Ls incorrect, at all events in so far as Lou- 
Ian is concerned, for l discovered the town of that name on the northern shore 
of Lop-nor. Grigoricff has given us a statement by die Chinese official and traveller 
Tschang-tstm (140—127 LbCA, telling us that such was the case. He says, >He 
(i. e. Tschang-tsen) calk attention to the Salt Lake (Lop-nor) which existed there 

Hi din. Jcur my M Ct/itrxl Aiix. //, 34 
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(Iva-Ht Turkestan), and estimates its distance from Tschang^&ni (at that time the 
capital oi China) to be 5000 !i (2,5**° versts), and adds that all the rivers which 
llow east of YtHien (Chutan) empty themselves into that lake, and on its shores 
stand the towns which art subject to the kingdoms of Leu-Ian anil Gti~schi>, * 
Remusat, when speaking about the country of Ntei-ino in his II/stein dr fa 17 /fa 
de A lot mi t in the chapter headed Sous les Hlang gives from Chinese sources the 
following information, >Les villes sont entiernment diSertes et le pays tout a fait 
dcpeuple, Plus loin* au nord-est, a mille 11 esi ! ' ancle n royattme de Na-fo-po, ou 
le pays des Leo u-lam ; to which Remusat adds the note, sur it lac de Lnp.“ 

PrsdMtvafskij visited Lop-nor again during his fourth journey (1883 —85), and 
spoilt no less than two months on its shores. In his account of this journev he says* 
Avith regard to the existence of another Lop-nor along the continuation of the Tarim 
and cast ol the bend at the mouth of the Pgen-darja, a hypothesis suggested by 
Baron Richthofen in 1878, I will say, in addition to the reply which I wrote at the 
time* that we cross-questioned the people of Lop-nor exhaustively with regard to 

tins matter, and they were unanimous in denying the existence of any such lake, 

and moreover they declared, that so far as local tradition reached back into the- 
past, the lake beside which they were living hat! always occupied the same 

position. *** 

The travellers who have visited die Lop-nor country since then, namely Carey 
and Dalgleish, Ronvalot and the Prince of Orleans* Pjevtsoff and his companions, 
and Littlodaje—all confirmed the accuracy of Prschevalsldjs observations; but none 
of them* with the exception of the Pjevtsoff expedition, and particularly the labours 
of Rcgdanovitsch, add to our knowledge of the country-, 17/crmatins Mi/icUnngtn 
was quite right, when as early as 187,8 it stated that the Lop-nor problem could 
only be settled after fresh ravtstigatioiis made on the sput.T Hut, as I have 

already- said, the new visits were unfruitful and none of the travellers I have 
named, always with the exception of those of the Pjevtsoff expedition, seems to have 
been <ui iirt, that the position of Lop-nor had ever been a subject o] discussion* 
It was for this reason that in the year 1896 I resolved I would not follow the 
usual route, but would travel east of ;dl the waterways, so as to ascertain whether 
any canal did form a lake to the east, or not* This led to the discovery of the 
eastern waterway* In the lecturer which 1 gave before various geographical societies, 
including those ol Stockholm, St, I etershurg* and London, 1 was of course only 
abU to refer to the problem in the briefest terms. Hut brief though my allusions 
were, they sufficed to put fresh life into tlu- old dispute as to tile jwdtion of die 
Lop-nor. I must therefore quote the following short passage from my address. 

»On March 31 I left Tikkenlik. We found that Konchdi-^irja divides, so that 
a part ol its water goes to Giivilik-kul; but the larger portion, under the name of fh k, 


■ in V. V. CrigOTieTs Kumaa irunsLition of Hitter r published by the Geog. Soc. of St. relcrs- 
burg t JkfitMH[;ii1-gtrogT3phical Appendix, part L, p. jg. 
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mns south-east, ami my satisfaction was great, when, on April 4, after following the 
left bank of the river for three day's, I found that, just as the Chinese and Richthofen 
claimed, it empties into a long lake, whose eastern shore-line we followed for tluree 
day's. The people living in the neighbourhood of Lop-nor call its four basins Avullu-kul, 
Kara-kul. Tayek-kul and Arka-kul, but the Chinese call the whole region Lob-nor, 
a name which, in the tract around the south lake, is absolutely unknown. I found 
the lake to run north to south, while the Chinese Lol>-nor is mapped as running 
east to west. But even this circumstance has a natural explanation. Since the 
whole Lob-nor district lies nearly in the same horizontal plane, the hydrographical 
distribution must be extremely sensitive to any change in level. 1 here are two 
constant factors effecting such changes, namely’, the easterly’ sandstorms, which are 
especially violent in the spring, tilling the basin and pressing the lake westward, 
anil the sediment carried down by the river. That the lake formerly really extended 
eastward is shown by the fact that the eastern shore is skirted by a series of 
already isolated salty pools anil marshes, as well as deep bay’s which will soon be 
isolated, and by a narrow belt of forest in which three separate growths may be 
distinguished—in die east, dried-up dead forest; in the centre, fresh forest with 
tall trees; and nearest to the present shore, young forest. Thus we see dial the 
forest travels with the lake westward. The superfluous water continues through 
Sadak-kul and Nias-kul to the river Tarim. There are still other proofs that the 
southern lake mast be of modern formation. It lacks every trace of forest, while 
the whole Tarim system, all the way down to the ancient Lob-nor, is very’ rich in 
poplars. The forest has not yet had time to extend to the new lake. Furthermore, 
the eighty-year-old Lob chief, Kunchikan-bek, told me that his grandfather, Numet- 
bek, had lived in his youth on the shores of a lake in the north, and that then 
there were only deserts to be found in the region of Abdal. Finally, 1 might 
mention that Marco Polo, who travelled through the city of Lob, does not say a 
word about any’ Iake.>* 

My address to the Royal Geographical Society called forth a certain amount 

of criticism from Mr. Delmar Morgan, who after the paper spoke as follows:- 

>Now Dr. Sven lledin, a pupil of Richthofen, has discovered a lake confirming the 
views of this eminent geographer, and he claims that this and no other is the true 
Lob-nor. After studying the arguments adduced by' him in support of this con¬ 
clusion, 1 must, with every respect to one who has |>ersonally visited the region in 
question, be allowed to differ, and 1 think it would be premature to alter the position 
of the lake on our maps before more complete surveys have been made, especially 
as a recent traveller, Mr- Kozloff. a member of Pevtsoffs expedition, passed through 
this country’ and made no change in the position of the lake, but, on the contrary’, 
confirmed the general accuracy* of Prschevalskij s observations. Among the arguments 
brought forward by Dr. Sven l Iedin, he says that Marco Polo made no mention of 
the lake. But it is well known that Marco Polo mentioned very few of the natural 
features which he mast have come across in his travels. Besides, the route he 
took would have taken him a considerable distance to the south of l-ob-nor, ami 


• The Geographical Journal , March 189S. Vol. XI, No. 3, pp. 240 ff. 
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Wimhl bare nearly coincided with that followed by Roborowsky ami Koidnff m order 
to reach Shachau* These travellers 3 p$ak of a vast extent of saline swamps 
marking what must have formerly been die continuation rn a north-easterly direction 
ot tlv. \\ ate rs [ iread oi I-ob^nor* [lie ancient laktrhed is* Recording to t hei r surveys, 
clearly defined by ranges of mountains to the north and south, meeting at some 
point to die north-east of Prejevalsky's lake..'* 

Morgan, like SVschevalskij and Kosloft. never conceived thr possibility of the 
Lop-nor being a migratory lake, whidt periodically changes its bed. They have 
conceived the Kara-kosdiun as occupying ia dearly defined bed., the margins of 
which, owing to the configuration of the adjacent country, the water was unable to 
overflow, it is dear dial Prschevalskij, misled by the shrinking of the lake, was of 
opinion, that any fresh change in its bed was altogether inconceivable. 

. ‘ Tht GwaHkml /»•»/, April .89*, voi. XI, no, p. 4,3, where my reply will also 




CHAPTER XIX 


THE LOP-NOR - KOSLOFF AND THE AUTHOR. 

In what I have said In the preceding' chapter I had no intention of making 
any contribution to the history’ of our knowledge of the Lop-nor; I only wished to 
arrange and bring together the contributions which have been made to the question 
of the situation of the lake. For the statements and experiences of other travellers, 
I beg to refer to Pcicrmanns MUitihtngta* ErgUnzhft No, 131.* Of my own 
observations I have already' given an account in a letter from Chotaru written in 
18156. To this letter** Richthofen added a note, giving a rhumb of the position 
of the Lop-nor question as it stood then,, and Lius I venture to cite here, not only 
for its own sake, but also because Et is a recapitulation of the general summary 
cited above* He says: — Es sei tnir gestattet, diese Benierkung durch eine kurze 
DarsteUung tier Geschichte ties Lop-nor-Problems zu erlautcm, Ab Prschewabky 
von seiner zw-eiten Reise zuruckkehrte. habe tch in einem in der Gesdbchaft fUr 
Erdkunde (am 6. April 1878) gehakenen Vortrag an der Hand v on Landkarten und 
alien chinesisehen Lrkunden zu zeigen gesucht, class Prechewabky den Lop-nor der 
chmesbcHcn Karten uicht besurfit habe, sondem einen an derum 11 m einen llreiten- 
grad we iter sudlich gelcgenen, auf jenen als Khas-omo bezdehneten See, und kam 
zu dem Schluas ulass der Tarim frtiher nur einen ustlichen Lauf nach dem wirk- 
lichcn grossen Lop-nor hatie, in spaterer Ztit aber am der Gegend, wo sich ihm 
der Lgen-darya verdnigt, eine Abgrenzung nach Siidosten erfuhr, welche der Haupt- 
fluss wurde; class dieser Zweig in dun ehemals holier tun Khas-See miimlete, diesen 
vergrbsserte und zum Haupt-Reservoir gestakete. Der Vortrag wurde abgedruckt 
in den Vtrhaniihtngm der Gescltsch* fur Erdkunde zu Bcrttn {1878, S. 121 —144)* 
— A3 5 Herr Delmar Morgan bald darauf cine englische Oberaeteung von lYsche- 
wabky s Reise hcrausgab {From Knlja across the Tianshan to Lob-nor^ London, 
1879}, Ikgte er dem Work auch eine Obertragung meines Vo mags bei (S. 135— 159), 
sowie einige Bemerkungen. die ich an Sir Henry Yule emgesandt liatte ( 5 , IV—V), 
und in denen Ech ausfuhrte, dass die Zeit der offenbaren Anderungen im Lauf des 
Tarim /wischen tier Regierung Kien-hingb, miter wel hem die Karte angefertigt 

* Vide the chapter trnlitk-iS Never? J^vrschun^n in der Lap-tier Gtgaut pp. ti8—151. 

M In Ziiluhnft dfr GtirUsfhaft fur Erdkumb sv Berlin, voL XXXI. (1896), pp. 295—361. 
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wurde, und der Jetztzeit liegen miisse. Icli fugtc auch eine Kartefiskkze mit vtr- 
glclchender Emzeiduturig der chircesischen und dor Prticliewalskyschen Darstdhing 
bei* welche in Delmar Morgan's Birch abgedruckt ist. Es smd letztercm fcrner 
Bemerkungen zu meinem Vorteg beigcfiigt, wekhe PrschtwvaLsky dcm Verfasiscr des 
inches auf seine Bitte zugesandt hatte (S. 160—165)* Er (PrscR) erhob darin 
eraerglschen Protest gegeo meirte Ansicht. obgtddi dir Argument; ilersdlsen grosser 
tdLs seiner tdgenen DarstelJnng entnouum n waren. Indem er daran festhieh. dass 
iler von ihm entdeckte Kara-kosebun tier uirkliche und einzige Lop-nor sei, kam er 
/u dom. Schluss* class die abvveichende IdiLSds-^ und Seezeichnung der Chinescn, sowie 
die Beschrankung des Namens. Lop-nor auf eine erheblich writer nordlicb gdegene 
Gegeiul, auf tier I'ngenauigkdt dtzr geographbehen Kenntnis der Chineses beruhten. 
[>a er selbst kem Wasser dcs Tarim naeh Osten entwdehea gesehen hatte, memte 
er, dass dies zu alien Zeiten so gewesen sei* I ias Problem des Lop-fK>r>, welches 
ich aU ungdost bezeichnet hatte, ist weiterhin niebt aufgehellt warden. IIs sind zwar 
Riasende dem Laul de> I arim gefulgt: doth sclilugen ste lien Weg voti I’rschtwalskv 
dn, Infolgedessen stellte Herr Sven Hedin es sich zur Aufgabe, die Frage zu fostm. 
Er fasste diese richtig an, indem er sich den Eeschvverdim ernes tistlicher gdegerten 
I hirchgangs von Nord nach Slid unterzog. Sdne Beobachtimgen und scharfsinnigen 
holgerungen ha ben ihn zur Bestatigung ties in der genannten Abhandlung angestelJten 
Ergebnisses gefiihrt.* 

In Richthofens letter to Colonel Yule the following statements are of'interest: 
>H appeal's evident (1) that Pnejevalsky travelled by the ancient road to a point 
south of the true Lop-non (2) that long before be reached this point he found the 
river-courses quite different from what they had been formerly; and (3) that following 
nue oi the new rivers which Rows due south by a new road, he reached the two 
sweet-water lakes, one of which answers to the ancient Khas-omo, I use the word 
new merely by way of comparison with the state oi tilings in Kiendung’s time, 
when the map was made. It appears that the Chinese map shows the Khas lake 
loo far north to cover the Kara-Koshun. The bifurcation of the mads south of the 
lake nearly resembles that which is marked by PreJevalskj — — — * 

In the same Preface Ddmar Morgan quotes the following passage from The 
Aih&mum for the 14th Sept. 1878: 

It would appear that the Russian traveller Prejevalskv\ m his last remarkable 
journey in the heart of Central Asia, did not explore Lob-nor at all, as he claims to 
have done. Baron Ford man.! von Richthofen, one of the first comparative geographers 
of the day, has examined the account of the journey more especially by the tight 
of Chinese literature, and proves, almost incontestably to our thinking, that die true 
Lob-nor must lie somewhere north-east of the so-called K&ra-Kotchun Lake discovered 
by Prejevalsky, and that in atl probability it is fed by an eastern arm of the Tarim 
river. —-Tile whole question is well worthy of further investigation* - v 

Up™ this D. Morgan comments thus: >On reading this it seemed to me that 
the writer had been a little too hasty in his conclusions, and that Colonel Prejevalsky 
might suffer an injustice were the statement allowed to pass without comment 1 

See Preface to O- Morgan 7 * Wk. |>|>. |V r anti V. 
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therefore wrote to the Editor of The Alhtn&ttm, saving dot 1 thought the remarks 
contained in his paper were somewhat premature* 1 

As it has turned out, the anonymous author in The Athen&um was right, and 
his statement was not premature* It is also interesting to read what the same 
author has to say 25 years later in a review * of my last book of travel. He says 
infer alia: /This conclusion** is satisfactory , not only because it attests tin- accurate 
discernment of a scientific traveller (von Richthofen), whose monumental work on 
China deserves lo retain the admiration of geographers, but also because it bears 
out the trustworthiness, to a certain extent, of Chinese maps** 

I delivered precisely' the same lecture, from which the passage about the Lop- 
nor died above was taken, in St. Petersburg, and there my statements encountered 
the most energetic opposition, for practically all the Russian geographers who have 
occupied themselves with the geography of Genital Asia combated their correctness, 
and maintained that Prschevalskifs views with regard 10 the Lop-nor were alone 
acceptable. The only ones who adopted a neutral attitude were Musehkt toff, Pjevtsoff, 
and Bogdanovttschj all men who count amongst those [jossessmg the fullest know¬ 
ledge of the geography of Central Asia, Shortly after my lecture Kosloff printed 
in the society’s journal a substantial essay on the I*op-nor**' under the polemical title 
of > Lop-nor with Reference to Mr Sven Bed in’s Lecture before the Imperial Russian 
Geographical Society on the 15th October 18971, In *899 the same traveller 
published his work descriptive of the part he took in the expedition of 1893—95,t 
In this book lie devotes almost an entire chapter to the Lop-nor, but unfortunately 
diert is nothing new in it Iseyond what was contained in his essay; in fact this latter 
is printed word for word in the book, leaving out the long historical account. This 
surprised me, for in the course of the discussion to which I was invited in the topo- 
graphicai section of die Russian General Staff, 1 set forth more explicitly than t had 
done in my lecture the views which I held with regard to the Lop-nor question, 
several of my arguments being ol such weight ami importance tliat the) - might 
reasonably expect to receive some attention in the great and handsome book which 
Rcborovskij and Kosloff soon afterwards published* Kosloff s energetic championship 
of PrscHevakkifs views gave a fresh impulse to the dispute about the Lop-nor ques¬ 
tion, and marks the beginning of its second phase. But now that the problem lias 
been solved* and a natural and simple due has been found to the complicated hydro- 
graphical tangle, it may perhaps appear to many a matter of supererogation to rake 
up old quarrels, and adduce arguments fir& and eon (though these have now for 
the most part been deprived of their point), l repeat however, a re-survey of the 
various opinion* which have been held is by no means without its interest, especially 
as it was the decided opposition of the Russian geographers, and especially of 
Kosloff himself* which more than anything else determined me to pay yet one visit 
more lo the Lop-nor country, and cany - out the survey Which 1 have described in 


I'P- 


* The Aihiturum, 5th Pec- 1903. 

" Th^i Es, the conclusion l arrived at in Cenirai Ada and Tihti a* lo the I.op-not question, 
ffpttfija fstperaivnkagQ Rumk. GeografiiuhHk. OhsektotAettiH) t vob XXXIV (1S98), pt* 1 
6a—116. 

f Trudij Ehiptdiisij Imp, RussE Geogr* QbscktscL pa Tsmiralwj Asij , p-t. 2* 
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the preceding pages. Accordingly I will quote here KosJofTs Jai.-st contribution to 
die question, Leaving out however those parts which have no direct bearing iqx>n 
the matter.* 

in an ordinary' meeting of the Imperial Russian Geographical Society Mr 
Sven Hedin, in his character of an active member of the society, delivered an address 
on the 15 tii October 1897 on his journey in the Pamirs, Kaxhgaria, the highlands of 
Tibet, and to Lop-no r, On the sketch-map, to which the Swedish traveller directed 
the attention of his audience* die last-named lake was shown one degree farther 
north than the position which, as is well known, the hrst Luropean explorer of the 
1 arim basin, N. M. Prschevabkij, fixed for it by accurate astronomical observations*! 

*On the map in question, two Lojj-nors are represented; of diese one, which 
is based upon doubtful Chinese sources, is given an immense area in the sandy 
desert, while the other, Prschevalskij's Lop-nor, which occupies the deepest salt 
depression, and the one that s troches farthest north-east, is drawn very small, in fact 
it is hardly discernible, and to crown all — is placed in a desert of continuous 
drift-sand 

1 lie map alluded to was a copy of Richthofen's map in Del mar Morgans 
book; and the reason the Chinese Lop-nor was shown as covering an immense 
area? is, that it was so represented on die original map* The only alterations 
[ made in it were to add my own itineraries and those parts of the hydrographical 
system, especially the lakes, which 1 saw with my own eyes and to colour blue the 
portions of die Kara-koschun which are open water and free from kamisch, 

Kosloff continues: *As 1 have mysclr visited Lop-nor three times, and as on 
the third occasion, in the winter of 1B93—94, my itinerary- touched the country' of 
*Lob> on die north, the west, and die south* leaving but a narrow space on the 
north-east it was only natural diat. on the conclusion of Mr Sven Hqdins address, 
^re should be an eager interchange of ideas between myself and die Swedish 
traveller with regard to the regions we had respectively explored,? 

A resolved therefore to confirm in black and white the views which I exchanged 
orally with Mr Sven Hedin with regard to his explanation of die Lop-nor problem; 
and at the same time to adduce in evidence the testimony of all who have visited 
die Lop-nor as to what they saw there* Further l will also cite die reply which 
lYschevatsklj made to Baron Richthofen, so that the impartial rentier may be able 
to form a clear idea of die present appearance of the Lopnor, and — without 
going to the sources, which indeed are not readily accessible to everybody — may 
he in a position to determine which of the two is right — Prschevalskij, who identifies 
the historical Lop-nor vrith the existing lake, or Baron Richthofen, who maintains 
dial the old Lop-nor, in agreement with the Chinese maps, must Lie considerably 
farther north diary the existing lake.* 

In adducing in evidence die testimony of all who have visited Lop-non as to 
what they saw there, Kosloff* curiously enough* omits the evidence of Carey and 


In p&rmnm kr^iruhfi ijx. |>p M3—M<? I have already spited lo 5 

t ‘ on 01 Ko * fi * nn It n obvious shat, having crossed the Desert D f Ldu in 

directions I am now m a far better positron than I wa., then to estimate Hi c value of Koaloffs point 
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DaSgleish, Bonvalot and the Prince of Orleans, and Littledale. This historical resume 

— not that it really proves much — is omitted from the account or his journey. 

Let us turn , says Kosloft, ato Baron Richthofen's reply. The Kara-koschun- 
kul is not the historical Lop-nor, says Baron Richthofen, because it contains fresh 
water, whereas the historical Lop-nor was a salt lake.* 

»The Kara-koschun-kul does indeed contain fresh water; but, mark you, only in 
those parts in which there is an actual current entering Irom the l arim—Jarkenl-darja. 
On its outskirts* In the quiet bays, in a word everywhere where the water is stagnant, 
it is slightly saline, and farther east it is salt* sometimes intensely salt. This is proved 
by Prschevalskij, by PjevtsolT. by the Prince of Orleans, and by Sven Hedin himself; 
anti to their testimony' 1 am able to add my own. The greater the distance from 
the point where the Jarkenl-darja enters the Kara-koschun-kuL the saber grows the 
water* until at last even the camels no longer venture to drink it. The desiccated j>arts 
of the lake-bottom are impregnated with salt, and its shores all round are salt for 
a considerable distance back. All this is in agreement both with the historical facts 
and w ith the requirements of theory. I fence, from this [joint of view* there is nothing 
to prevent us from regarding the Kara-koschiut-kul as the historical Lop-nor.> 

This account of the salinity relations of the lake are perfectly correct, as I 
have already shown when relating the investigations l made on die northern anti 
southern shores of the Kara-koschun. But when KoslofF maintains that the Kara- 
koschun is the Lop-nor which die Chinese formerly called the Salt Lake , on the 
ground that it possesses the requisite salinity, then I say at once, that that is an 
erroneous view. Seeing what the Kara-koschun is like now, no Chinese, let alone 
any other person, would entertain such a mad idea as to call it a salt lake, for it is 
just those parts of the lake which are inaccessible amt are never v isited that happen 
to be salt* The route to Sa-tsclieO runs, l grant, along die southern shore, where 
the water is indeed salt: but even there you have only to send, as 1 did. one or 
two Lopliks on foot into the lake with buckets to get perfectly fresh water. In 
case of need too it is possible to drink the water along the shore. Any way. as 
compared with other salt lakes in Central Asia, the Kara-koschun deserves rather 
to be called a freshwater lake. It is also significant, that the first European who 
visited the lake calls it a freshwater lake. It is little likely therefore that the Chinese 
have ever called the Kara-koschun a salt lake* 

On the Chinese map* and in the Chinese essay Si-yU-sehuel-fac-kl Lop-nor 
Is placed a full degree north of the Kara-koschun-kuk Very good; but it h an 
error, and here are the reasons why It is so,* 

The geographical coordinates for Ajrtlghan near the confluence of the Kontsche- 
darja with tire Tarim wen determined by the same Jesuits, Hailerstein and d'Espmha, 
who also determined the positions of Korla and Kara-schahr. According to their 
observation, Ajrtlghan lies in 40° 2' N. lat. and 87 2$ L, long, (from Greenwich) 

— according to M. V* Pjevtsoff in 8A N. lat* anti 88° 20* E. long. that is 

to say only 6'* 7 farther south than it actually lies, which undoubtedly speaks well for 
the accuracy of both the Jesuits’ and PjevLsoffs Ajrilghan. In other words, the 
confluence of the Kontsehe-darja and the Tarim lay, even at the time when the 
Jesuits fixed its position, a good deal farther south than the position in which the 

ftf din, y ,wrtuy im Cinlrai Alia. II, 35 
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Chinese maps put Lop-nor. Moreover that position Ls a lon^j way north of the 
present mouth of the I anm* arul even ninety years ago the river discharge*! only 
4 versts west o\ the place where it discharges now. Two hundred years ago the 
Jarkem-darja W the bed now called the Schirge-tschapghan* which starts m 

the district of the same name 25 versts above TschigeUk. hut 40 versts south of 
Ajriighan. Consequently, at the time when the missionaries I have named visited 
Ajrilghail, the Lop-nor existed where the Kara-kusdiun-kul does now. It is evident 
the compiler of the Chinese map, upon which Baron Richthofen relies in his reply* 
failed to bear in mind the position of Ajrilghan as determined by the Jesuits.* 

This passage does not prove that Richthofen was wrong m L he arguments he 
adduced, and still less does it prove that the Chinese map is wrong in placing Lop- 
nor one degree north of Kara-kosdnm. With regard to the final inference, that at 
the lime of the journey of the two Jesuits the Lop-nor was situated where the 
Kara-koschun is — that is perfectly self-evident* a fact to which I myself called 
attention in my first letter from Giotan. From this letter I must here quote the 
following passager 1 


iPolgentle wichtige Mittdlung erliielt ich von Kuntyeckan-liek. Er selbst 1 st 
So Jahr alt- Sein Vater, Dyalian^Bek, starb vor 23 Jahren in elnein Alter von 90 
jahren. Sein Grossvater* Numet-Bck. starb 95 Jahre alt. da Dyahan noch jung war. 

' ,eser ^ umtt wohnte an emem grossen und mehreren kleinen Seal, die rich nordlich 
™ ni Lo l i ’ nor ausbrdteten und nut Ihrim sudlicten AuslSufem bis dnige Kilo¬ 

meter vom heutigen Abdal relchten. Das Wasser dicker Seen kam von einem Ptinkt 
.rgendwo zwischen Kuhtscha und Mas-koll* von wdchem der Tarim rich damaLs 
)sE - n wandte: dieser doss bei Merdek-Sehahr vorilber, und die Seen erstrecktcn 
ri cl \ untl Als Numet-Bek unge&hr 25 Jahr alt war, trocknete dieser 

lanm aJimahhch aus. und der EJuss siichte rich dn neues Rett, Dieses nesiu Bett 
war dasselbc. welches man niir in Tschigdik-uj Ettek-Tarim, d. h. tier Westlw|e, 
nannte. Es stromte durch die heutige Wtiste gegen die Nicdt rlassung Lop* uni dann 
m den Kara-buran zu mlinden. Der Ettek-Tarim soil noch vor 45 Jahren ein wenig 
Wasser gefiihrt haben, was Kuntyeckan-Bek selbst gesehen hat. Dieser Fluss, der 
heumttage ganz und gar trocken ist. ging von Afghan aus. Damals graben die 
Lopliks bei Arghan tyappgans, utn kieine Seen zum Fischfang zu hiiden. Diese 
kfmstlidien Kanale mtigen es venudasst haben, dass tier garate Fluss ach ein fedicheras, 
das jetzige Rett, einschnitt, Hiervon stammt tier Name Arghan otler Ayritrka.il 
(Biturkation. leilung tines Flusses oder cities Weges), ein Name, der heute hier gar 
kemen Sum hat lur cinen Ort, wo sicli vietmehr zwei Fliisse vereinigen, und wo tvir 
also ueber den Nairn* AW/Wt erwarten mOchten. win brim Zusammenduss von 
hara-kaselt und \ uran-kasch, Oder von Kholan-darya und Yarkent-darya. Nichts- 
■lescowentger bfeibt noch tier Name bestehen wie ein llcweis for die Where Eristenz 
des Fttek-lartm. \\,e soeben envahm, trocknete gleichzridg tnit der Bilduug des 
Ettek-1 anm das altc, naeh Merdek gerichtctc Bett aus, ebenso sSmtfche damn 
gelegene Seen und das \Y asscr ging im Bet. des Ettek gegett Stiden. urn den ncuen 
Lop-nor zt, bilden. n einem Alter von a 5 jahren verliess deshalb Numet-Bek mit 
^tner ganzen Untgcbung Kovna-Ahtlal (,das altc) end begat, sich aim heutigen 
AtxiaJ, tlcssen Grand er selbst gelegt hat. Sein Vater, Mattias, und der Yater 
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desselben, Yssym-kullu, batten heide in Kovna-Abdal gewolmt; wetter zurtick aus 
tier Vergangenheit wusste Kuntyeckan-Rek nidus *u berkhten. Nadi diesen geschidnt- 
lichen Daten, die narurlich mir itiit Yorsiclu au&unehmen sind, wiirde der stidliche 
Lop aor vor etwa 175 Jahren oder ungefahr im Jahr 1720 gebildet sein, ein Resuhat. 
welches ich, wean ich es mil den physisch-geographkchen Thatsachen vergldcbc, fiir 
wahrscheinlich hake. * 

To this Richthofen added the following note: 

>Pr. Hedin’s Rerechnung schdm, auch wean man die Angaben seines Ge- 
wahrsmannes im allgemeincn als richtig annimmt zu wett znruckzuftihren. Dean 
wean Xumut trti Jahr 1720 ein Alter von 25 Jahren hatte und sdn Sohn 17S3 ge- 
boren wurde, so hatte sich dies Sm SS. Lebensjahr des ersteren ereignet. Wahr- 
schdhlicher diirfte es sdn. dass Nnmet nicht vor 1750 sein 25. l^bensjahr errekhte 
und die hydmgraphlsche Andemng am diese Zeit sich ereignete, ** 

In Pjevtsoff we find the following explanation: *Out of the 34 points the posi¬ 
tions ol which 1 fixed* eight had already been determined by the Catholic missionaries, 
ol the Jesuit order, Halleistem and d'Espinha, in the reign of the Chinese emperor 
Tsjau-lim, in the years 1760—65. What instruments they used, ami what method 
they followed, in determining their geographical coordinates is not known. All we 
know of their work Is merely the list of points determined, together with their lati¬ 
tudes and longitudes.*** 

Richthofen telLs ns r that about the middle of the iSth century the Emperor 
Kien-lung incorporated a considerable part of Central Asia into his empire, and 
wished to have a map of it made, Zu diese m Zvveck wurden zu wiederhohen Malen die 
portugiesischen Jesuit en Espinha und d'Arocha ausg^sandt, denen spater der I teutsche 
Hallerstdn beigesdlt wurde* Die Aufnahmen. welche si c the its selbst machten, the iIs 
durcli geschulte Chinesen ausfuhren Hessen, verdienen Anerkennung wegen dcr massigen 
Grifese der Inthiimer in den Positioned urn so mehr als es schemt, dass sie keine 
Instnimcme fur die Langenbestimmungen gehabt haben.>t 

If now, as the local tradition avers, the Kara-koschun was formed about the 
year 1720, or at the latest 1750, then it k perfectly obvious, that the lake occupied 
its present position ai the time of Hallerstein and d'Espinha s visit, i. e. between 
1760 and 1765. If on the other hand the Ajrilghan of tlie Jesuits is Identical with 
Prschevalskij's Ajrilghan, or rather Afghan, then the view I have expressed as to 
the origin of the name in the passage quoted above is wrong. It is however ex¬ 
tremely unlikely that the name refers to one and the same point of bifurcation, 
especially as the existing Ajrilghan Is not a bifurcation, but a koscklasch, or con¬ 
fluence, of several rivers, t )n the other hand tire name Ajrilghan Is very’ common 
throughout the whole of the Tarim system. Everywhere where a river divides into 
arms, or even where a canal breaks away from a mam stream, there we have an 
ajrilghan or artliuh. It is not probable that the actual confluence of the Tarim 
and the Kontsehe-darja has occupied the same position for 140 years; it is even 

* ZiitstJkrift dies. /, Erd. it* Berlin, voL XXXI (1896)* pp, — 34 '- 

* * Lot . rit. p. 341. 

*** Trurfij etc,, p, 398, 
f China, voL I. p. 64a. 
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likely that it alters a little every year. So far as one can see however r it did 
occupy the same position in 1^76, and the rivers in the vicinity of Ajrilghan presented 
then on the whole the same appearance that they had in the year 1900, At all 
events in die years 1760^65, the Kara-koschua occupied the basin it now occupies, 
just as Kosloff says, basing his statement upon information supplied to him by the 
learned General Stnljeiitlorif, than whom no man is more skilled in Central Asian 
cartography. 

kosloffs statement, that two hundred years ago the Tarim flowed through 

the Sdiirge-tschapghan arm Ls taken from Pjevtaoff," who writes thus: According 
Trutfij etc,, p, 305—ft. 

to tradition the Jarkent-darja flowed aoo years ago farther to the north that! its 
present lowermost course, and discharged into the little lake of Utschu-kul, which 
was connected with the Lop-nor by a sound, 'litis tradition was confirmed by old 
Abdul Kerim, who said that in his grandfather's lifetime the river still flowed through 
the place named, but subsequently it changed its bed. The old bet! of die Jarkent- 
tlarja, now called Schirge-tschapghan, can be distinctly tracisl even at the present 
time. Beside it there still remain in places stumps of’trees, which once shaded its 
banks, formerly these tree-stumps were very numerous, but die inhabitant, of the 

neighbouring villages having consumed them as fuel, they are now far fewer in 
number** 

1 havt: already shown, that during the last few years a considerable portion of 
die lanrn returned to the bed of the Schirge-tschapghan (Tukus-iarim). ami that old 
tree-trunks which once accompanied that river attend into those parts of die Desert 
of Lop where I crossed it. PjevtsofTs statements are always characterised by die 
greatest accuracy and conscientiousness, and he would not have written down the 
information of Abdul Kerim, unless he was convinced of its reliability. Moreover i 
am able to confirm it with maps and my own observations made on die spot. It 
Ls interesting to see bow well PjevtsofTs conclusions, based on questions he addressed 
to dn: natives, agree with those which I arrived at in 1896, and which are in¬ 
corporated in the passage quoted above from the Ztitschrift. Pjevtsoff says, that 
lus informant Abdul Kerim was no years old in 1S90. Consequently he was bom 
m E7S0. Supposing hLs fadier to have been 40 when he was bom, his birth would 
fall in the year 1740; and if his father was 40 when he was horn, the grandfather’s 
birth would take place in 1700. Now it was from his grandfather that Abdul Kerim 
derived his information. This ancestor seems also to have lived to an exceptionally 
great age: perhaps he was not born until 1720, in which case the two figures 40 
must lie altered to 30. The change of river-bed must have taken place "'in 1-40 
at die latest. Pjevtsoff says indeed, that it was in Abdul Kerim’s -grandfather’s 
lifetime,, ami since Abdul Kennt, who was born in , 780. derived his information from 
Ins grandfather, we are brought to the interval between ,700 (or 1720) and i-qo- 
95. when Abdul Keren was old enough to discuss die matter with the old'man 
But II that were so, Abdul Kenm might very- well have told Pjevtsoff dial he him- 
sdl. or at any rate his father, was alive when the river changed its bed. But as 
an actual act it was only die grandfather who was alive when chat event took place- 
consequently it must have occurred about the year 1740. My information was derived 
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from a different person* namely Kumschekan Bek, and it carried us back to the 
year 1720 as the date of the change in die river-bed — a date for which Richt¬ 
hofen rightly substituted 175G. Hence it is the same tradition upon which both 
PjevtsofFs calculations and my own rest* and there exists no reason to doubt its 
trustworthiness- The course of the lowermost Tarim from Schirge-tschapghan. via 
Tschigelik-up Kara-buram Jurt-frcliapghan, Abdal, and right on down to Kum- 
tschapghan is therefore a new creation, dating from the year 1740 or thereabouts. 
Previous to that that region was, as the existing vegetation proves, a desert, or at 
die most a scanty steppe-land. It is possible, indeed probable — though by no 
means indispensable — that the Kara-koschun had even then approximately the same 
position as now, excepting only the more northerly lake of Utsclui-kul and its ge¬ 
nerally greater extent. This is of course on the assumption that the lake was not, 
as it is now, undergoing a process of shrinkage, followed by one or more periods 
of increase and expansion. On die other hand the observations of Hallerstern and 
d'Espinha have nothing in the world to do with the matter, lor in any and every 
case the Tarim did flow past the present Ajrilghan, or at any rate in its immediate 
vicinity. 

[f now the lowermost Tarim from Schirge*tschapgan downwards has occupied 
its existing bed for about rbo years, and yet no toghrak forest has succeeded in 
springing up along its banks, die question arises, how long did the river need to 
occupy the bed of die Tokus-tarim (Schirge-tschapghan) before the forest which 
stood beside it attained the maturity and development exhibited by the decayed tree^ 
trunks: If it Is permissible to argue from analogy, one would reply — A very 
considerably longer period than tGo years. This river-arm originated probably in 
the beginning or middle of the t6th century, unless the spread of the forest to its 
banks was helped by exceptionally favourable circumstances. The lowermost Tarim 
would appear however, at all events for a time, to have been divided into several 
arms, for I was told that the northern lakes (FjcvtsofTs I tachu-kul) likewise derived 
their water from a point between Kulatscba and Xias-kul. If. when wc consider 
the hydrographical relations of this fiat region, we assume the century as our unit 
of time, it results Lhat die changes effected here must be beyond the bounds of 
conception. 1 have myself seen how a single year will suffice to render a radical 
alteration necessary in the map. Unfortunately the historical data we |jossess with 
regard to the Lop country' are extremely meagre; and yet it is inevitable that it 
should be so. Of the changes that do take place it is only exceptionally that the 
effects remain impressed upon die face of the country. In general the) are relatively 
soon obliterated through the effects of the wind and the levelling agency of the river- 
sedimentation. It is onlv in imagination that the traveller who has traversed the country 
of Lop in various directions can venture to take a hurried glance backwards down the 
centuries, and during the hist two thousand years picture to himself a fresh map at the 
turn of each succeeding century, h is only from the sources and down to the district 
of Kara 11 1 that a series of maps such as this would give us a tolerably permanent 
picture of the course of the Tarim; and yet ev en there pretty thoroughgoing change 
have taken place during the last few years. Below Karad however the maps would 
reveal a very restless and inconstant stream. There exists no reason to suppose 
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that the Lop-nor flicte-d over to the Kara*koschun all at once* by a single operation 
so to speak* and that it is i jtfis flitting over* which took place in tlu: year e 740. 
I lie last occurrence was merely one step, one moment* in a whole series of hydro- 
graphical changes, Indeed, thanks to the AY- yii-$xftn<'}-i€u^&i, from w hich in 1890 
Mr Himly was so kind as to translate for me everything relating to Lop-nor, we 
see dial names which are stiil retained in the country existed as early as IJ 2 S* 
We read there, -Beim Einfall der Songaren warden, als das erste Heer 1722 imch 
Tvirlan kam und es befestigte, die unter Ghurban stehenden Lop-nur-TUrkcn von 
Karakul, Satak-tu* und Kara-khodscho, iiber tooo Leute, die sie Land ha ben wollten, 
einverleibt- * The names Karn-kol, and SadakkoL and Kara-koschun stiflj exist, 
though we do not know whether they refer to the same places as in die year 1722, 

KoslofT Ls perfectly right in suspecting, tliat the compiler of the Chinese map 
was ignorant of the position of Ajrflghan as fixed by the Jesuits* For my own 
part* 1 will go a good deal farther than he does, now that my knowledge of the 
country has been extended, and I have i>een compelled by facts to change to some 
extent the views which 1 expressed in 1896* I believe therefore that the compiler 
of die Ctiinese map w as ignorant not only of the Jesuits' labours, hut also of dis¬ 
coveries made by many Chinese before their dmc* For, allowing that the last change 
took place about 1 740, there certainly existed a lake in the southern part of the 
desert before the year named, and of that fact the Chinese cartographer was equally 
ignorant- The lake in question was situated just about where we may suppose 
PjevtsofFs Utschu-kul to have been* at any rate a good deal farther south than the ancient 
Lop-nor* But the greatest and most radical change of all, one which resulted in 
the sweeping of several inhabited places from off the earth, in the emigration of entire 
tribes ot people, in the abandonment and complete forget fulness of ancient highways, in 
the dying out of entire forests, nay in the disappearance of a complete kingdom — 
namely the desiccation of the ancient Lop-nor — that is an occurrence which took 
place a very tang time ago, at an era to which no traditions reach back, but which 
nevertheless actually did occur, as I fortunate])- am able to prove not only by 
documentary evidence, but also by facts, that speak a language sufficiently distinct. 
With regard to this Mr Himly says in his Preliminary Report entitled Sven Iltdins 
Anigrabltngcn am alien Lop-nnr:** Es 1 st nach dem alien kaum an bezweifeln* 
dass bier das alte Loti-lan war und am alten Lop-nur lag. — Diese alte Siadt 
scheint Anfang des viferten jahrhunderts vom Wtistensturm uder von den Gewassern, 
bzw* durch beide Gewalten zerstbrt worden m seim —- Man wlrd in der Nithe vine 
andre, die sogenannte Dradienstadt gebaut haben, wekhe dann ihrcrseits in den 
Jahren e 308—1 r durch eine Sturmflut zugrunde ging. 

The force of nature by which the destruction of Loud an was brought a bout 
was neither desert-storm nor flood of water, but simply the drying up of the lake. 
It is Indeed conceivable, that a portion of the country of Lou-lan may have lain on 
the southern shore of Lop-nor, ami that the take may itself in part have moved south 
in the same way as the Kara-kosdmn is now travelling towards the north; but as 
I discovered the ruins of the town of Lou-lan on its northern short % it must have 


* Fettrm. Mitt fit., ErgSnzhft 131, p. 153. 
** Peterm. MttteU., 1901* Heft XII, p. 390. 
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been the desiccation itself that occasioned the town 10 he abandoned. If however 
it was possible to build the Dragon Town in the vicinity of Lbu-lan, the change in 
the lake which led to the desertion of the latter town cannot have been of any great 
consequence. And if the great change* the disappearance of the Lop-nor, took place 
in the beginning of the 14th century , then unquestionably it took place two hundred 
years before the Jesuit order was founded, so that the journey of Hallersteiii and 
d'Espinha. and their topographical determinations, liave nothing whatever to do with 
the solution of the Lop-nor problem. Still less ought we to use their determination of 
the position of Ajrilghan, in the way Kosloff does, as a proof that the Lop-nor and 
the Kara-koscliun are one ant! the same Jake, From what I have said above, Kos- 
toffs statement is perfectly self-evident, when he says, that the confluence o\ the 
Kontsche darja and the Tarim lay, even at the time when the Jesuits fixed its posi¬ 
tion, a good deal farther south than, die position in which the Chinese maps put 
Lop-nor. But when lie goes on to add, Consequently, previous to these missionaries’ 
visit to Aj rilgh an, die Lop-nor existed where the Kara-koschuu-kul does now*, 
he is guilty, in the first place of drawing a lake conclusion, and in the second place 
of jumbling together things which have no connection with one another, for die 
situation of the Lop-nor cannot ever have coincided with the Kara-koschun, neither 
at the time of the Jesuits* visit, nor at any other time either before or since. The 
Lop-nor was situated in the northern part of the desert; for at least 160 years 
past the Kara-koschun has been In the southern part of the desert. At die time 
when the Lop-nor existed, the Kara-koschun did not exist, and now, since this 
latter lake has been formed, the former lias dried up. In other words, they are 
two perfectly distinct lakes we have to deal w ith. Had Kosloff worded his sentence 
thus, »At the time of the Jesuits' visit to Ajrilghan the Tarim emptied itself into the same 
terminal lake that is now called the Kara-koschum, he would have been perfectly correct. 

Continuing my quotations from lvodoll s book; hurther. Baron Richthofen 
says, that the Chinese map shows south of Lop-nor nothing hut flat lowlands, while 
the mountains, which answer to die Altin-tagh, are. according to Baron Richthofen, 
placed south ot the lake ot Khas-nur,* 

jQn the accompanying Chinese map * I repeat, the same map which Richthofen 
used as the basis of his reply, we see. south of Lop-nor, the word Xukitudaban Now 
daban means pass ; hence at the place Indicated by tins word there exists a pass. 
And even on Chinese maps you do not find, Baron Richthofen tells us, anything that 
does not really exist. That is to say, between the lakes Lop-nor and Khasmur there 
are mountains: and in fact we have a confirmation of this in V. M* Uspensky s essay, 
>77,* Country &f Kukt-ner and Tsm-km** which is based upon Chinese sources.; 
Then follows, as in Lop-nor, a quotation from Uspensky's translation. Instead of requoting 
this passage, J will use the translation of the same passage, which at my request Mr 
Himly made in 1S99; it is more accurate than Uspenskijs”* In the third part of the 
Si-yii-sc/iuei-itUhki t pp. 22 £—23 a, which treat of E dsine i and Kara-nur, we read: 


4 Bv Wegener and Himly below). 

•• Ssfisli/ Imp* A'uss, Gwgr- Ofotkhth. p* 
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*Dt:r (Kara-) nur isi von Osten nach Westen .So li + von Siiden nach Xorden 
30 ligroas und llegt auf 39* N, Hr., 23* 35' bis 24 3' W. L. und ist vom Lop 

ntir Soo li wt it entlernt. — — Der nur ist mit dem Lop-nur im Westell durch 

/.wvi V ege verbunden. Auf dem sudlich vom ’nur* beflndlichen kommt mao von 
]tavan-buta(k) 200 li westlich nach To-pn-kOtt (kou chinesich Badri). 150 li writer 
nach Slid westen nach Khuhi-sutai, 730 li nodi water west Itch nach Tsaghan- 
t*c hi taunt* noch iiber 300 li writer nach WtstOl nach Utan-tol oghai ♦ writer westlich 
bis zur Ostseite des Khas-nur h udn.T nach Norden nach Khu-pu. noch welter nbrd- 
lich bis mm SMen des Nukitu-ttaban (Nukituriing). nach eincr west lichen Wend ting 
nacli Xukitu-setsin, noch writer westlich nacb Nukitu-schan-k ou (d. i, Mund des 
Nukitu-Gebirges oder Uerg*^ also die n&rdliche Thalmundung)* zusammen Iiln-f 
300 h T writer westlich vom Siidufer des Lop-mir aus getangt man nach Ikc-Gaschun* 
und noch writer westlich nach Baghan-Gaschon, welches das siklliche Ufer des Tarim- 
F lasses ist. 

To this translation of the Chinese original Htmly adds the following note: 
5l>es V erfassers Aufzdcbnungen schdnen zu sehr vcrsdiicdt nen Zdten geraacht zu 
scan, und wie das dritte Heft auf die briden irsten folgt, die vom Lop-nur und 
scinen Zuflusscn handeln, wird der Ver&sser zur Zdt* wo er uber den Khara-nur 
schricb. besser Geschdd gewusst haben. Der Baga-ghaschon *m offenbar einer der 
vier klrinen siidlichcn Seen; gliftschon ('bitter') war er wohl, the tier Tarim-Fluss 
hineinfloss. Nun mbchte der Tarim-See abtr woH anch dahin zu verstehen sdn, 
dass der 1 arim-Fluss semen Laui dahin genommtn hat, — — — Ratselhaft sind 

die Umwege, die gemacht werden. Vom Kas-See aus handdt es sick doth ent- 
schitdcn urn Gtbirge.> 

lo the Chinese; quotation Kosloft appends the following observation: *A fevv 
lines earlier we have an allusion to the mountain oi Nutsjtu, which lies between the 
Likvs of Kasi-nor and Lob-nor. Hence it clearly follows that, under no circumstances* 
can die lake of Kasi-nor or Khas-onio be identifled with Kara-kosch un-kul, and 
inasmuch as Lop-nor lies p as it evidently docs bath from the description and 
from the map — at the northern foot of the mountain Nutsitu, the Kara-ko sc him- 
kul, which Prschevalsfcij recognises as the Lop-nor. is in reality the historical 
Lop-nor.* 

AVith regard to Richthofen's Khas-omo, the Khas-mir of the Chinese map. 
it corresponds without doubt to FrschevaLskij’s lake Gas, as General Stubendorff* 
the chief of the department for military topography of the General Staff, showed 
Mr Sven Hedin the day after his lecture before the Imperial Russian Geographical 
Society. It is true, this lake lies farther south than it is represented on the Chinese 

map, namely in 38° f N. !at.* whereas on the Chinese map it appears at 39 0 50’ 

\\ 1 st* Let us assume that the coordinates of Gas-nor are taken from the map 
which accompanies R M. Prschevalskij's fourth journey; but the point of intersection 
between the river Utu-muren and the route by which Frschevalskij travelled from 
Tsajdam to Lop-nor in 1885 lies in 36° 55 '. B N. Iat T 93" 13' E* long, from Green¬ 
wich, whereas on the Chinese map it is 3S* 30' N. tat. and approximately 90° 2-' 
E. long. If now on thv Chinese map we transpose in a corresponding manner the 

positions of the river Utu-muren and the takes Gas-nor and Lop-nor, and transfer 
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to the position of the towns of Korla and Schah-jar the district of Ajrilghan, that 
is to say the confluence of the Jarkcnt-darja and the Kontsche-daija, as well as the 
middle course of the former river* we obtain the whole of the arc of the lower 
Tarim, the upper two-thirds of which, notwithstanding the representation of the 
Chinese map, has existed for at least 200 years, as is clear from the local traditions 
which M. V, Pjevtsoff gathered.* 

In this way the objections of Liar On Richthofen and Mr Sven Hedin* which 
are built up upon the Chinese map T fall to the ground; and the same applies to 
Mr Sven Hedin's ingenious hypothesis set forth on pp. ?qi —205 of vok XLI 1 
(1896) of Peter maims Mitteilungcn, under the tide of Bin Vcrsuch znr Darsttllung 
dcr llanderung dec Lop-Betkms in ncnever ZetL which lias been reproduced since 
then by a number of Russian anti foreign journals.; 

>With regard to the second unnamed lake which is shown on the Chinese 
map as lying west of the Khas-nur, it will represent either the Ajagh-kum-kul or 
perhaps the Tschong-kum-ki.il; though for our present purpose it is immaterial 
whether we identify it with either the one or the other of these lakes. In any case 
it does not represent the Kara-buran. because the Chinese map shows a mountain at 
the eastern end of this lake, whereas in reality there are no mountains on the east 
side of Kara-buran.* 

»Thc Kara-buran, as well as the Tschertschon-darja* wliich falls into it after 
a course of 600 versts, was plainly unknown to the compiler of the Chinese map. 
who was also ignorant of the oases of Tschertschen and Nija.* 

This interesting and ingenious examination, in which General Suibeadorfl s 
experience peej>s out strongly, was already printed in Kosloff s essay entitled Lop-nor* 
The point w e are now- discussing, the interpretation and identification of the Khas-nor 
(Khas-omo), seemed to me to be almost practically solved in 1899* when l wrote 
with regard to it: >Nach dteser chinesischen Beschreibung scheinen freilich Sttiben- 
doriF, Grigoriew, und Kosloff recht m haben, allein ich bin jetzt nicht in der Cage, 
diesen Punkt der Lop-nor-Fragc zu entscheiden. ? Baron Richthofen* to whom 1 
wrote about the matter, was unable to recede from his opinion, and replied to me 
as follows, a reply which I quoted afterwards in Pc term, MitteiL 

rich bin jetzt fester ak jemals zuvor von der Richtigkeit Hirer und meiiier 
Ansicht uberzeugt. Angesichts alter Thatsachen crscheint es mir vbllig haltlos, den 
Khas-omo der chinesischen Karte mit dem GassSee von Prjcvakkij zu identifizierem 
Da muss man doch der chinesischen Kartc Gewalt anthun, die sie nach mdnen Er- 
fahnmgen nicht verdient, Dagegen liegt die Idenrifizienmg von Kara-koschun und 
Khas-nor vdllig klar, sowie man das Gauze der Kartc ins Auge fasst.> 

I repeat once more* that all this discussion about the Chinese map is super¬ 
fluous. now that we know from my latest explorations what was the exact site of 
Lou-lan, the city which was situated on die shore of the ’Salt Lake*. In con¬ 
sequence of this discovery the proofs which Kosloff adduces with such an air of 
triumph and such consciousness of victory lose their point entirely* and the only 
interest attaching to this question of the Chinese map Ls* that it teaches us how 
far we may on the whole repose confidence in a Chinese map. It is simply for this 
reason, that I am about to dwell tor a moment upon the above, quoted passage tiu'im 
/it Jiit, yenrrttj in Ctutr^l A-iis. IL 3^ 
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Kosioft s book, lor it is not calculated to throw much light upon the Lop-nor 
problem; besides, that problem is now solved. 

When Koslolf asserts, that the hypothesis put forward by Richthofen and 
myself is untenable, as being >built up upon the Chinese map,* I -would point out 
that he has hardly any other grounds for assailing the view taken by Prschevakkij 
and myself than such as are drawn from die same Chinese map, die map which he 
found in Wegener and HimJy s paper in the Zeitschrift* Since now we have two 
great authorities opposed to one another, interpreting the same original sources each 
in an entirely different way — Richthofen, with his long experience of the excellence 
ol the map in question, employing the data it otters to prove that die Khas-omo is 
identical with the Kara-kosehun, and StubendorfT, with his long special experience 
as head of the topographical section of die Russian General Staff, using precisely 
the same data to prove that Kha^omo k identical with the lake Ghas in Tsajdam 
well, one does not very well know on which side to put oneself 

Set* Ztitschr. d, GesiUstft. fur Krdkunde 1 * BerU/t, vol, XXVIIJ fu8c>j). 





CHAPTER XX. 

THE LGP-NOR REGION ON THE WU-TSCHANG-FU MAR 

To judge from the parage quoted above from the Si-yust/tu< i-tao-ki, which 
has lieen translated by Hlmly, and before him by l Ispeiiskij, it is perfectly dear, that 
the lake of Khas-mir mentioned therein is situated among mountains and south of an 
actual mountain-chain. To me also it no longer admits of any doubt, that the Klias- 
nor of the Chinese map cannot be any other take except the Tschimen-kol (Turkish) 
or Ghas-nor (Mongolian), discovered by Precheyabskij in the easternmost part of the 
valley of Tschimen. on the border of Tsajdam, and generally called by him simply 
Lake Ghas, a lake which 1 myself visited subsequently on two separate occasions. 
On this point 1 am convinced that Stubendorff and Koslott are quite right; both the 
text quoted and the Chinese map make it impossible for me to identify the Khas- 
nur vvitlt the Kara-kosehun. The map alone would not have been sufficient to justify 
this conclusion. Tor it shows no mountains to the north ol i ..sas-nur, and the name 
>Nukitu-dabam taken by iiself is not sufficient to prove the existence or a mountaln- 
ran^e. For die word dmuxtt has with the LopUks a more elastic and wider meaning 
than it has, for example, with the Kirghis and the Taghliks. Hie first-named would 
apply the term to a small notch or saddle in a sand-dune only 3 to 4 m. high, and 
on one occasion (see vol. I p. 341 above) I came across a district In a perfectly fiat country 
called simply Davan. To judge from W egener and Himly's reproduction of die map 
in question,' which was published at WVtschang-fu In 1863, one would be led to 
very erroneous conclusions if one were to rely without criticism upon tire presence 
or absence of the blunted angles which are there used to indicate mountains. Richt¬ 
hofen sa)*s also, »Orography Is the weakest point of Chinese maps- W here a maun* 
tain is marked there is certain to be one; but St is impossible to say, whether it be 
high or tow, steep or rounded, continuous or isolated. 1 tie boundary”, however, 
between hill countrv and lowlands can in most cases be approximately traced.** 

On die Wu-tschang map however there are mountains depicted which do not 
exist at all. For instance, it shows numerous mountains in the interior of the Tsaj- 
dam depression, where such elevations as do in reality exist hardly deserve to be 


* Morgan. Frm Autja ett-, Preface p, V. 
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called Kills. On the other hantl the mountain-range to which the Nukitu-daban 
belongs is not even represented on the map. But the height of absurdity is reached 
when mountains are put in the Ta Gobi, in that part of it which I crossed <m my way 
trum the Kenja-darja to the Tarim; for there does not exist there the slightest 
trace of a mountain any more than there does in the desert immediately north-east 
ot Kcrija. file fact ol the signs for mountains being shown in these places must 
therefore be due either to the private belief of die cartographer, or to erroneous 
information given to him. or - and this is probably the most likely explanation - 
he intended by those signs to indicate the lofty sand-dunes which do exist there 
Consequently from the occurrence of the conventional Chinese cartographical signs 
it is impossible, as von Richthoten points out, to conclude whether they mean moun¬ 
tain-chains capped with perpetual snow or whether they are merely low hilts. The 
Chinaman in fact has so little appreciation of the relief of a country ami of the 
plastic features ot the earth that he does not make the slightest difference between 
a lu 50 m. high and a mountain 5000 m. high, taking both altitudes relatively. 
On the other hand for horizontal topography he has a keen eye and a wonderfully 
developed power of apprehension. At the same time it is obvious, that a map may 
err m point of topography. In certain parts of the Wu-tschang map the errors are 
practically insignificant, because the materials from those regions are much 
more abundant than from the parts with regard to which the Chinese possessed onlv 
imperfect data. For instance, Khas-nur is placed too far to the north, and , ' too far 
W the west, the consequence being that the southern road from Sa-tscbeo is pushed .00 

rntl w 5 r ro f d fr ° m Khas ' nUr to U P- nor - * ** possible to draw 

1 l,5 ! f,n wl f tev tT '™'” tht ' account given in tlie Si-yii-schuei-lao-ki, for that car¬ 

ries us continuously west from the pass of Nukitu-daban, whereas Lop-nor lies north 

u u position. In fact the map gives a much neater approximation to the truth than 
does the description in the accompanying text; for according to the former Khas-uor 

rjV 1 *' L ratt S ° Uth " SO, ' th ^ t from L °P- nor ’ although the distance is much too 
short, hut the text puts tt east of Lop-nor. There can be little doubt that informa¬ 
tion dating from d.tierent periods, and derived from different authorities, has been 

f? “ d and rl,,! impression left upon the mind is that as far as 

Nukitu-daban the writer is describing the southern road, but from that point onwards 
he ,.s describing the northern road. For he says, .after leaving Nukhu-daban you 
keep to the west and then come to Nukituftsin, and still going west you come 
next to Nukitu-schan-k ou, and on beyond that until you touch successively ihe south¬ 
ern shore of Lop-nor, the Ik^ghaschon, and, still farther on. the Baghan-ghaihon which 
ts the southern bank of the Tarim riven. Now this does not in tht least agree tritltS 
map, for according to the latter Nukitu-sekin lies north of Nu Id turban, and Ike 
ghaschon east (not west) of Nukitu^kin. So long as we do not know the meaning 
of the word n„t,iu, which occurs, as me see. in four compound names distributed over 
a pretty wide area and botlr amongst tee mountains ami on the plain, we are bu 
umblmg m tee dark m attempting to fix tee position of the places indica^d by 
. H' 11 ™*- H,ml > translates the name Nukitu-qia-Tarim, which is used to mark 
tee locality where the two roads divide south of Lop-nor, as meaning' mbschUs 
Mg ex Acker land des ,\uku tartm signifying .arable land., and pa :>steep>, 
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while //* is a Mongolian suffix indicating the adjectival form. If this interpretation is 
correct, the local it}- in question must lie somewhere near the mountains, for there 
are no sleep patches of arable land in the lowlands. In fact, the name is placed 
quite close to the pass* of Nukitu* Nuki too would he the name of a person, a 
chief, that being the only way by which we can account for the occurrence of the 
name both in the mountains and In the lowlands. The relation is one to which we 
find a parallel in BedaulctT time, when in this same region there existed the names 
jakub Baj-kuduk, Jakob Bajkaraul, Jakub Raj-kurghan, together with several similar 
place-names. Hind) seems to doubt whether in is the Mongolian suffix. * Is it pos¬ 
sible that tu-kia is the same word that occurs in Takia-tagh, the little mountain- 

ridge between Kurghan-buiak ami Dschahan-saj; ** This word I heard pronounced 
as Tekia, and I was given to understand that it means a ^cushion:, because of the 
resemblance which the mountain bears to such an article. Generally speaking, geo¬ 
graphical names beginning with N are extreme I v few in East Turkestan, as a glance 
at my alphabetical list in Prtn m * MitUiL , Erganzhft 131, will show at once. Nuki 
seems to be a person’s name, probably a contracted form of two other names, such 
as Numet and Baki. both still in use in that same locality* For example, Numet Bek 
was bek of Jnrt-tschapghan in ic>oo and 1901. and at the same time Nias Baki Bek 

was chief of Kum-tschapghan, Hence it is easy to conceive the combination Numet 

Bak); though Numet itseir is also a contracted form, and stands for Nur Mohamet* 
In a precise!)' similar way, it Is easy to sec how Nuki may be a contraction for 
Numet-Baki. Dakt r, dekt, duke is a universally current genitive termination occurring 
in numerous names along the Tarim and its delta, e* g* Niasdake-uj — the house of 
Nias , or as here Nukidake-tarim = NukeX riven or arable land . The Insertion 
of the a T converting the word into Nuki-dakia-tarim may hi only a provincialism; 
just as in the Lop country an & is usually added to the title Bek, e, g. Liam Beka, 
Numet Beka* At all events, if my interpretation is correct, the original Nukidake- 
tarim has been far less transmogrified in the Chinese transcription than many other 
words. For my own part. I do not believe that t&rim does hero mean ^arable 
land*: it means iriver . and when the materials for the map were collected an anu 
issued from the Tarim and flowed to the small southern lakes, an arm into which 
the entire river gradually transferred itself and so formed the Kara-kosdiun* In 
Nukitu-sekin and Nukitu-daban we have on the other hand the Mongolian suffix In 
(Turk! — //, /*&). According to the analogy already alluded to, the forms should 
have been Nukitukia-sekin and Nukitukia-daban; although the more familiar Forms 
would be Ntikl-bulak and Nuki-davan* 

Turning west from Nukitu-daban we come to Nukitu-setsin {= sekitt, which 
according to Himly means spring ). On the Wu-tschang map we find this name at 
the south-east corner of the Lop-nor. dost* to the lake* Still farther west we find 
Nukitu-schan k'ou; which, according to Himly, means the mouth* or >rafley-cpeamg* 
of the Nukitu mountain, or mountain-range* These two names* which plainly have 
to do with mountainous districts, occur nevertheless among*st the lakes, that is 

■ J\(yrd- Titff urn! L&p-nur GVvW, by Wegener mad Himly, in Ztitakrift J. On. /. Errfk+ zu 
JSWwi, voL XXVIII (1S93), p* 

" See for the jiodifoii of this mountain Kosjoffs account of his journey, p* 100. 
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to say between Lop-nor and the smalt lakes south of it. This absurdity is 
enough to show that the district south ol Lop-nar is drawn without any knowledge^ 
and that both die topography and the nomenclature are employed without any de- 
thiite rules. And it becomes even yet more absurd when we proceed farther from 
Nukitu-schan-k ou. We do not read Farther west you come to Ike-ghaschom. 
which would mean that we were to proceed from Nukito-schaiHt’aii; but what we 
are told Is, -harther west from fhs southern shore of L&fi-tt&y you come to Ike- 
ghaschom. How we are to get from Nukito-schan-k ou to the southern shore of Lop- 
nor tile Chinese text does not tell usj consequently there is here a lacuna in the 
itinerary. Tins makes it perfectly evident, that die cartographical material is derived 
from two different sources, and that the cartographer has made a desperate attempt 
to get them to fit, but without success. If we are to proceed west from Xukitu- 
sekin in order to reach Nukitu-schan-k oil then the former must lie fast or the latter; 
and if from the southern shore of Lop-nor we are to travel west to reach Ike- 
ghaschon. then Lop-nor must lie fast of Ike-ghaschon. On the Wu-tschang map how¬ 
ever Ike-ghasdion is shown as lying to the cast of Lop-nor. In this case the map is 
wrong and the text right, for as a matter of fact Lop-nor is placed oil the Wu- 
tschang map i 1 V* too far to the west, but as near as possible at the right latitude. 
On ilie other hand, on the map that accompanies the SPyu-sc/ixtMac-ki* Lop-nor 
lies a good deal to the east, that is if we compare it with the position oHlostang- 
nur {Baghrasch-kol). It on the YVu-tschang map we move Lop-nor to the position it 
actually occupies, according to my explorations, the Chinese text also is right, 
for then we should have to travel west from the southern shore of the lake in order 
to reach Ike-ghaschon, and continue thence In the same direction in order to get to 
Bagha-ghaschon. 

I have already remarked, that, as I suspect, the author of the Si-yU-sc/ntei- 
t*o-ki, in describing the southern route between Sa-tscheo (or Cliara-nor) and Lop- 
nor has interwoven the descriptions of two different itineraries; that is to say, tile 
nrst part, and by far the larger part, of his itinerary belongs to a more southerly 
route, which traverses mountainous country throughout, while the latter part 
belongs to the northern route, quite a different one from drat by which Kosloff 
travelled fro tn Abdal to Sa-tscheo. Probably some of the cairns of stones which t 
saw running south-west in the Kinuk-ugh north of Toghrak-kuduk show the direc¬ 
tion in which it ran. In order to prove the correctness of my conception, it will Ire 
necessary' to analyse the three roads which the Wu-tschang map shows as running 
east trom the Lop~nor. and to compare them with the roads which exist now in the 
some quarter. The one farthest to the south has but little interest for us in this 
connection. It is shown with extraordinary distinctness on the Chinese map and 
there is not the slightest difficulty in identifving it with the road which is still in use 
along the foot of the southern border-range of Tsajdam. 1 have myself travelled 
cast along the same marl front Ike-tsolian-gol and crossed the Bulungir-gol at the 
same spot as the road does on the Chinese map. The Dabusnn-nur of the map 
corresponds to my Hollusun-nor, but it has been transposed as far towards the north- 


* Sec Peterm- MitteiL, Krg.iczhft. No. p. 152 
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west as the Khas-nur, a transposition which consequently affects the entire road 
together with its names, e. g. Urtu-muren( = Prschevalskij’s Utu-muren). The Chinese 
legerik is my Tengelik. Ike-tsohan-gol, with the aul (>village>) of Tsoha, Prsche- 
valskij s Dsucha, is called on the Chinese map Dsookha. In a similar way, thanks 
to Prschevalskij’s itinerary of 1884, the identifications can be equated all the way 
from I soha to Ghas. For instance, Lrtang and Ghaschon are his Urtin-nor and 
Gaschun-nor. Hence there cannot exist the slightest doubt as to this route. 

But the case is quite different when we turn to the other two routes, which no 
European has traversed. The more southerly of the two has been already described. 
It proceeds by way of Bayan-bulak and Khas-nur to the Nukitu-daban etc. It is evident, 
it was from the Chinese map that this route was laid down on the map of the Russian 
General Staff, entitled >Map of the Southern Borders of Asiatic Russia*, sheet Hami, 
edittxl by Major-General Bolscheff and issued in 1899, that is to say at a time when the 
\\ u-tschang map was in vogue. On die whole the course delineated may be taken as 
correct; although Artschatu (= >the place of the juniper*) points to a mountainous 
region rather than to the lowlands north of Anambaruin-ula. The name Kun-to-i-pu- 
k’o-la is regarded by Himly as being equivalent to Glintei-bughora, or the Dark 
Male Camel. However, as Roborovskij during his travels in 1893—95 passed, on the 
south of the Anambaruin-ula, the little lake of Chuntei-nor (Man Lake), it is prob¬ 
able that the map of the Russian General Staff is right in its interpretation, namely 
Kuntei-bulak. The situation too agrees excellently well. Nevertheless I feel pretty 
certain that the road from Artschatu to Kuntei-bulak does not run amongst the 
mountains, as it Is made to do on the Russian map, but, after crossing over the 
mountain-chain at Artschatu, it runs between it and the lakes Bulungir-nor and 
Sartang-nor, more especially as two lakes, Ctschiike Serteng-nur and Serteng-nur 
are inserted immediately south of the Chinese route.* The name which succeeds it, 
Tsaghan-tschilaotu, or the White Stone (Place), lies probably quite close to the 
mountains; and so too does Chadatu-bulak, or the Cliff Spring. The names Ghobi- 
tulatu and Ghobi-schakschikho point to a purely desert locality. If the name Clan- 
tologhai, or the Red Head, is, as seems likely, a red sandstone or clay-slate moun¬ 
tain, or a spur of the Ak-ato-tagh — and it is in any case situated near this range 
— I am inclined to believe that the road does not cross the Ak-ato-tagh, as the 
Russian map makes it do, but keeps south and east of its most southerly extension. 
This inference is forced upon me by my own experience of the difficult and rela¬ 
tively inaccessible character of these mountains. The road in question has been 
taken from the map of the Russian General Start*, and incorporated on sheet 62 of 
Sticlers Hand-At las: (1902), as is evident from the adoption of the misprint Kha- 
damu for Khadatu, which occurs on both maps. 

As to the westward continuation of this middle route, I am, as I have already 
stated, absolutely uncertain, and so too was, it would appear, the Chinese cartographer 
himself. If, disregarding the known points, we consider simply the distance in //. the 
two routes bear no reasonable projiortion to one another. According to Usjjenskij 
the 800 li of the northern route mean the distance as the crow rties, that Is dis- 

* Ever since lYschcvalskij’s time the Russians have written this incorrectly as Sirtin, instead of 
Sorting, the form in which it appears, and correctly, on the Chinese map. 
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regarding the windings. In reality that route is 600 km. long. By adding up the 
separate sections of the southern route, we get 1680 li, which, observing the same 
proportion, ought to be 1260 km., a distance which, if reckoned from Sa-tscheo, 
would reach all the way to Kerija. But in reality the difference is not so great, for 
the southern road via Ghas (Khas-nur), which starts at Sa-tscheo and ends at the 
mouth of the larim, measures only 700 km. 

Still this method of calculation is misleading, for the distances between the 
principal' stations are all given. Beginning at Bayan-bulak, which seems to be situated 
in the vicinity of Sa-tscheo, we have the following stages: 200 + 150 *- 730 ♦ too = 
1380 li to Ulan-tologhai. situated east of Khas-nur. From I'lan-tologhai westwards 
to the eastern shore of the Khas-nur, thence north to Khu-pu, and then on. after a 
wist ward bend to Nukitu-setsin, still north to the southern foot of the Nukitu-daban, 
and thence still farther west to Nukitu-schan-kou - gives altogether a distance of 
cast 00 It. Ihese last-named points seem therefore to liave been situated so 
close together that the traveller, who furnished the data of the itinerary and measured 
the distances, would appear to have preferred to take the entire route in the lump, 
instead of specifying the several short intervening sections. ‘ 

I rom Sa-«scheo to Ulan-tologhai it is 1380 li or 400 km., and of this fully 300 li 
lie between 1 saghan-tschilaotu and Ulan-tologhai, corresponding to 87 km. The 
distance between Ulan-tologhai via Ghas to Nukitu-schan-k’ou is precisely the same: 
but if we measure 87 km. on die map. or say in round numbers 90 km.'north from 
Ulan-tologhai v,a Ghas, we do not get farther than to the latitudinal valley between 
c Ak ato tagh and the Astm-tagh. If however we measure on the Wu-tschang map 
north from L lan-tologhai a line equal to the distance between Tsaghan-tscinlaotu 
and the place just named, we are brought to Nukitu-sekin. which, although it is 
counted to belong to the southern route, is placed on the map to the north of the 

northern route a proof that the western parts of these two routes have been 
confounded together. 

. „ Ko * lofr * no doubt ri sht in suspecting that the Nuldtu-davan is identical with 

the Kurghan-davan, north of which pass we find also a spring (N.-sekin?) and a valley 
or .mountain mouth. (N.-schan-kW) opening to the north. Nor is the contrary 
proved by the fact that the actual distance between Ulan-tologhai and this valley- 
end amounts to 225 km., instead of the 87 km. calculated above. Evidently Nukitu- 
davan. .Nukitu-sekin. and Nuk,tu-schan-kou lie as near together as do Kurghan-davan, 
urgpan- nilak, kurghan-saj, and a possible Kurghan-sajning-aghis, or the Entrance of 
the ortress \ alley. On the other hand. Nukitu-qia-tarim seems to belong, as 1 have 
pointed out above, to the lowlands. * a 

The topographical section in St. Petersburg appears to place greater reliance 
upon the Chinese map than it deserves, at least in respect of topographical matters 
They have also marked on their great map of Asia the third and most northerly of 
die three routes we are discussing, as well as the roads that proceed north from 
. a tscheo, the lake I oh, and various other features: and from their map both routes 
ami the lake just mentioned have been adopted by Siitltrs Hand-atlls The inter¬ 
pretation however which the Russian map puts upon the northern route'is iertlTv 
incorrect On the Wu-tschang map the road in question ruas north of Bulungir- 
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gol and Chara-nor, and Himly’s version of the Chinese text begins with the words, 
A on Khiku-schakscha am Nordufer des Su-ld-lSusaes geht es nach Baghart-otesu-tai; 
wetter westlich, entsprechead dem Nordufer des (Chara)-nur, heisst es Sululbu, usw.> 
The Russian map makes the road go south of both river and lake, and then dia¬ 
gonally across the desert south-west towards the Astin-tagh, which it .strikes at 
Kum^bulak- Tlktr name Tschono-khuduk of the Wu-tschang map appears therefore 
on the Russian map (Tschenokhuduk) in close proximity to Kum-bulak; but it ought 
to be looked for, 1 am convinced, fully a degree farther north, namely in the Kuruk- 
tagh. From and beyond Tschono-khuduk. the western part of the route disappears 
entirely, or unites with Uttledale\ route* which it has in reality nothing what¬ 
ever to do. The Russian topographers have clearly supposed that, since, in subject¬ 
ing the map to the necessary correction, the southern road had to be pushed a de¬ 

gree farther to the south, and the middle route i '/a degrees in the same direction, 
so also the northern road must in the same way be pushed south, so as to run 
parallel to them; but this is a mistake, because in the Wu-tschang map the eastern 
part of this road is put half a degree too far to the south, though in the middle 

it is almost right, while in the west it lies half a degree too far to the north. If 

now, taking the station Manitu as an axis, we turn the entire map round in such a 
way that the Chara-nur falls into its proper latitude (40 1 ^ NJ, the result is to place 
the Jke-ghaschon on the northern shore of the existing Kara-koschun; and this is 
far more probably right than the position which is assigned to the road on the 

Russian map, where the eastern part is incorrect and the western part is wanting. 

As we know nothing about die periods at which the different materials for 

both the map and the text were gathered, we have of course nothing better than 

guesses to go upon. Himiy supposes,* that, as the author of the Si-yihsehwci-'iao-ki 
deduces his conclusions from the Han-sthu, he himself never was at Lop-no r; 
his own journey really took place about the year 1S17. When he says. *So 
and so happened n<m r >, »So and so it is he means, according to Himiy, the 

time in which he Himself lived; but unfortunately in his extremely interesting book 
{Si-vu-scfiin'i tao-ki) it is often difficult to determine what time it is he really is 
alluding to. I desire however to call special attention to the following passage. 

Der farim-Fluss fliesst von dem Cute Ktirle 200 li nadi Osten und sudlich von 
Karaschar vorbei, dann Liber 500 li weitcr nach Osten sudlich vom Bostan-Nur 

(Baghrasch-kbl) und noch w elter ostlich in den Lop-nur. —-Der ’nur’ 1st von 

Osten nach Westen uber 200 li, von Sihlen nach Norden iiber too li (gross), Er 
nimmt im Winter und Sommer weder m noch ah. Er liegt auf 40° 30' bis 40°45' 
N. Br* und 2& z 10 bis 29°! o' W* L. Jetzt gibt es nur eine Mttndung. We tin das 
St hurt-king-tsih u fur dnen Slid- und dnen Nordfluss je eine besondere Mlindung 
annimmt. so weiss ich nach dem Han-sthu, welches bei Umerscheidung der bdden 
Wege detitlich vom sudHchi-n Gebirge red ft. ohne dass dort ctwas vom Vtrrfolgen 
je ernes stldlichen und ernes n&rdlichen Russes m sehen ware, class, da der eine 
Wasscrlauf auch von Alters war wie jetzt, Li KUns Worte. leichthin und ohne Er- 
wSgung gesprochen sincL Neben dem grossen 'nur sind kleine nur', die ihn um- 


* Fetrrm . MittciL* Ergh. 13 r, p. 163. 

fftJiri, y^Hrmy im Cmtral Alia. II, 37 
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ringen. und zwar irn Norden 3 runde ohflte Namen, im Siiden 4 langiichc* von derten 
diner Qr-kouTiai-thu, einer Bagba-Ghaschon, einer Tha-li-mu-tsictu (Tarim-See) heisst, 

einer keinen Namen hat* —-- —. 

Upon dlls ILimly comments as follows: »Die Ausgabe mit Krl&uterungen des 
Li Tao Yuan oder Li Klin stammt aus dem Endc des funften oder dem Anfang 
des sechsten jahrhunderts; wie mtr Prof, Hirth mitteilt, bekleidvte U 477—500 ein 
Amt Das ureprUngliche Sc/turi^king f Lehrbuch dor Gewasser ) von Sang Khin 
a us tier Han-Zdt scheint verioren gegangtn m sein; was erhaltcn 1st, soil aits dvr 
Zeit der drei Reiche' (221—280) sein>» 1 hen he continues: »Der Verfasser, wdcher 
sich moistens aui altere Werke sliii/t, hat leider seine dgenen ReLsewege im gaazcn 
unheriickdchtigt geiassen, oder doch nicht welter hervorgehuben, Hier schliesst er 
auf die einc Mundimg aus dem Hati-scku. Das Jfon-Nansehu , die Geschichte der 
spateren Han r stammt aus dem 5. Jahrhundert and enthidt /.uerst dit Si-yil-tukuatp 
d* h* *Berichte liber die Wes dander Nach dem Si-yU-scfivei-ia&-ki (1 klian. S. 25 a) 
hat Stt-sung seller ErgiiiiKungen und ErMiitertJrtgen dazu verfasst-i * 

Since then the Chinese author derives his material in part from the 5th 
century and in part from his own experience ft9th century), it is easy to see that, 
in studying the hydrography of the country in relation to lime, we may easily fall 
into serious error, as 1 did once or twice in the chapter »Eine chinesische Reschrdbung 
ties Lop-nor> in my former scientific work, which I have so frequently quoted above. 
We have to remember that the author of the Si-fU^sfhitH~ta&~ki i who has given 
us these descriptions of the northern and southern routes from Chara-nor to Lop-nor, 
criticises a work (Sc hut i-k ing- is diu) which belongs originally to the 3rd cent, but 
at the same time relies upon the Ilan-schou, a work of the 5th cent But 
although he examined the old writings, as I am doing now, he was not able, as I 
am, to confirm, his conclusions by his own observations- Even his description of 
Lop-nor and the country around is borrowed, for he says, ?Als irn lab re 1759 AH 
ITCung Scbalas-Maghos ausrottete und Bayar gefangen nahm, kam er am Lop-nur 
vorhei und berichtefce: am 9, des zweken Monats kam ich an den Lop-nur. Das 
Land breitet stch ndt aus und ist von dichter Waldung bedeckt etc.*** 

The description which Follows — it may be read in Piter m. MitleiL, in Himly s 
translation — is consequently upwards of 60 years older than the date of the Chinese 
author's own journey: all the same his description belongs to a period when 
the I arim had already turned into its present most southerly course, and by Lop- 
nor he probably means Kara-koschun, although in my former monograph 1 en¬ 
deavoured to prove the opposite* On the other hand, I am more convinced than 
ever that the Lop-nor of both the Wutschang map and the map in the St-yihscftmi* 
tao-ki is identical with the desiccated lake on the northern shore of which t dis¬ 
covered the ruins of Lou-lan. The text makes it perfectly plain, that between the 
3rd cent*, when the river had two mouths, and the 5th cent*, when it had only one, 
great hydrographical changes took place in that region. The Chinese author says 
most distinctly, Tie re is only ottr mouth that is at the beginning of the 19th 

cent. He does not seem to have understood* or even believed it possible, that any 


** 
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changes could have taken place W the course of sixteen centuries, and evidently is 
persuaded that the hydrographical conditions remained unchanged from the 5th cent, 
to about 1S17. And yet we know that in 130$ the Dragon Town was destroyed 
by an inundation, evidently a shifting of the lake. He has no idea that the only 
mouth which existed in 1S17 was altogether different from the one mouth spoken 
of by the Han uku* This last was the mouth of the Tarim's Kunik-darja, empty¬ 
ing into the old, northern Lop-nor; the former is the mouth formed about 1740, 
the present embouchure of the Tarim inio the Kara-koschun, As, according to Hi.nly s 
surmise, the Chinese author did not himself visit the Lop-nor, he confuses the Kara- 
koschun with the Lop-nor of the old writers; but k is a mistake tor which he may 
readily be pardoned, seeing that die same mistake has also been made by Prschevalskij 
and Koslotf notwithstanding that they both visited the region several times. 

In the same breath in which the Chinese author ap]>eals to the Hansctut to 
prove, that there is only W mouth, he also mentions the small lakes, of which three, 
round in shape, lie north of the big lake of Lop-nor, and four, elongated ones, he 
south of the same. It would thus ap{>ear that this statement also rests upon the 
authority of the Hanstfat of the 5th century. All i-Kung does not mention these seven 
smalt lakes, but on the other hand he docs mention a very small lake on the southern 
shore of which an ocean of sand extends, while south ot that there are plenteous 
steppe and kamischriields on the northern shore of Lop-nor (1. C; Kara-koschun or 
Utscliu-fctfl). One proof that the circumstances in 1759 were diffident trom wliai 
they are now is to be seen in the fact, that there are no such thick belts ol vege¬ 
tation on the northern shore of die Kara-koschuu, Nevertheless, as l shall attempt 
to prove tower down, it seems, as though the position assigned to Lop-noi on the 
mao belongs to a far earlier time than that ot the small lakes. 

These seven small lakes are aU marked on the Wu-tschang map, on the map 
in the Si-yti-sthnti-larki, and on a third map, the 1 -thung-yu-thu map, mentioned 
by Himly, As t have already pointed out, Lop-nor is placed on the first named 1 * 
far to the west, consequently the seven lakes too share m the displace men t. 

The latitude is 40 V to 4 ^ 5 - If ** ^ lakes t0 the J 0 ** 1 °\ ^ Lo f > " nor 
reallv did occupy die portions relarively to the big lake winch is assigned to them 

on the map, the one farthest south. Or-kou-hai-thu. ought to lie about 40 km. from 
its southern shore. From this it follows that the Lop-nor of the W-tschang map 
rxnnoi he identical with the Kara-koschun, for at the distance of only t 7 km. south 
7 «he shore of the last-named, that >* to say at Dungluk the altitude ,s alretuh 
more than 200 m. above the level of the Kara-koschun itsdl. and at 40 km. distance 
it is double the altitude of the Kara-koschun. Accordingly the Lop-nor of the Chinese 
Lo lies it all events north of the Kara-koschun, and as its latitude agrees with 
the latitude of the depression which 1 discovered immediately south of lam-Ian, it 
is consequently this last which is represented on the map in question. 

Turning now to the seven small lakes, 1 observe that the three northern 
om* which bear the common name of TWh„, or the Grass Lake, are pro ,ab y 
Uh mid with the extreme northern parts of the Lop~r, tta reg.on mimedm d> 
" , k -„ rll r.,.wrh where i discovered the survivals of the old kamisch-fields. 

KJ 1£2t3?££ —«• »* -1«™. ““ *“ *- 
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dai^a ( — anm + Kontsche-datja) conveyed its waters. The fact of the map show- 
in# t lem as detached signifies nothing, for their connectioas with the main lake may 
easily have been completely hidden by the kamisch. How Lou-lan was situated with 
regard to these three lake-divisions it would be impossible to sav. for this town does 
not appear on the map. Further, we are distinctly told in the text that, south of the 
aghrasch-kbl, the 1 anm river flowed to the east, and that, still farther in the same 
d,rectum ,t emptied into the Lop-nor. If, on the Wu-Lschang map, we take one 
step farther south, we come to the four small lakes, three of which have names, 
namely L rghu-khoitu (the Eastern), Bagha-ghaschon (the Little Salt Lake), and the 
anm Lake; the smallest lake, the one farthest west, bears no name. 1 have al¬ 
ready stated that these four lakes occupy the same position on the Wu-tschang map 
that they occupy on the Si-yU-stAuti-lao-ki mhp. But the text of the latter is far 
from bang in agreement with the map. It is my firm conviction that here again 
the map ts based upon materials collected at different periods. In order to prove 
this however, I must once more quote Himly, who says: 

selher D Tr VCr r fa TT Sii Sung Sing Po, welchersich 1817 

sellmr m III aufgehalten hatte. wurde dadurch veranlasst, .824 das vorliegende Werk 

herauszugeben. Lnahnlich den meisten Beschreibungen der Kreise. Bezirke and Statt- 
halterschaften des eigentlichen China's, geht dasselbe von den Flussen aus und be- 
sc irei t im Anschluss tlaran die an ihnen gelegcnen Ortschaften, nebenbei alier auch 
die weitere Umgebung unter Riicksichtnahme auf die friihere Geschichte des Landes. 
\ on den funf Heften umfassen die ersten beiden das Gebiet des Lop-Nur und 
des anm-Flusses, also Ost -1 urkistan, das dritte diejenigen des Khara-Nur», etc. — 
>Zu jeder Abteilung gehbrt eine Karte..* Then he continues: — >Dcs Ver- 
fassers Aufcetchnungen scheinen zu sehr verschiedenen Zeiten gemacht zu sein. und 
wic das dritte Heft auf die beiden ersten folgt, die vom Lop-Nur und scinen Zu- 
flussen handeln, so wird der Verfasser zur Zeit. wo er Uber den Khara-nur schrieb, 
besser Bescheid gewusst haben. Der Bagha-ghaschon ist offenbar einer der vier 
• einen sudhehen been, ghaschon (.bitter.) war er wohl, ehe der Tarim-Fluss 
hmeinfloss. Nun mbchte der Tarim-See aber wohl auch daliin zu verstehen sein. dass 
«er 1 anm-Muss seincn Lauf dahin genommen hak>* # 

« j ff Ani1 j ,lst . a ’’ accor ‘ lln ff to Himly, the cartographical notes were written down 
at different periods, so also the sources would appear to belong to different epochs. 
If the water of the Bagha-ghaschon was once salt, it must have turned fresh after 
the I arim flowed into it, lor in all probability this river continued towards the east- 
north-east as far as die Ike-ghaschon. a salt-lake of which nothing except the name 
appears on the map. In this circumstance again we can discern the implication of a 
hydrographical change. In agreement with Himly, I consider it likely that W,«„ in 
kara-koschun is the same word as the Mongolian ghaschnn (= .bitten), Ghaschun- 
nor is a very common name m all Mongolian countries. The Ike-ghaschon and the 
Bagha-ghaschon. the Great and the Little Salt Lake respectively, a* therefore two 
small lakes lying, according to the Wu-tschang map. the former on the cast, the 
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latter on the south, of the southern shore of Lop-nor. But the text tells us, that 
>on the west of the southern shore of Lop-nor you come to lke-ghaschon>. 

The lake region south of Lop-nor is distorted on the map, and the road from 
Sa-tscheo is incorrectly drawn in relation to the lakes, although the error is less 
than in the case of the two southern roads. Nevertheless I believe I have discovered 
the key to the puzzle. You have only to endeavour to interpret these Chinese re¬ 
cords in immediate connection with the actual circumstances on the spot, and the 
matter becomes at once tolerably clear, and as 1 am the only traveller who has 
visited the region in question, the interpretation is naturally easier for me than for 
anybody else. But first let us examine the probable course of die northern route, 
as it is described in the third part of the Si-yfi-sc/iuei-lao-ki. 

'I'he Wu-tschang map makes it run north of the Bulungir-gol towards the 
west-north-west. The same map puts Sulutu about 50 km. north-west of the Chara- 
nur; but this does not agree with the text, which says that it lies near the northern 
shore of the lake. The Chinese author goes on to explain that Sulutu means in 
Turki >Reed hut>. The following names: Okhur, Ebiidiik, Ike Diirbeldschin, Manitu, 
and Obulang belong, I feel certain, to the mountainous regions soudi of the Kuruk- 
tagh. And for this opinion I am able to adduce three reasons: (0 In that locality I 
crossed over a road running east and west, ami marked by cairns of stones; this 
road, there can be no doubt, formerly ran to the ancient Lop-nor, the mountain 
route being preferred because of the greater hardness of the surface, and possibly 
also because of the existence of one or more springs; (2) khuduk . the word for a 
nvelb, does not occur, and it is only in the lowlands, not in the mountains, that 
wells are ever dug; (3) Ike DurbelcLschin, the Great Four-square, points to the shape 
of a valley, and Manitu, the »Mani Place*, is a cairn built up of stone slabs, with 
the Buddhist formula On mane padme hum engraved on them. Cairns of this cha¬ 
racter, called also obo y are generally spoken of simply as mani or mane. Now a 
cairn of this description can hardly have been set up in any except a mountainous 
region, where there is an abundance of stone.* Himly translates Ma-ni-thu as meaning 
Place of the Mani Banner. 

The name that follows next, Khuduk-ussu, or the Well Water, suggests that 
the road has again left the mountains; and the same inference admits of being 
drawn from Tschono-khuduk (the Wolf Well), Naliigei-khuduk, and Dalai-khuduk. 
The road between the two last-mentioned wells is said to run north of Nukitu-ling. 
although in reality it ought to be north-north-east or north-east of that pass, which 
I have already identified with Kurghan-davan. Unfortunately we are not told how 
far north of the pass the road ran, any more than we have been previously 
told how far the Tarim flows towards the east, south of the Bostan-nor. The 
name Dalai-khuduk is interesting, for dalai, a Mongolian word, means >sea», 
consequently, according to Himly, great . But in this case >sea* is the better 
meaning, since, as the names of the following stations clearly prove, the road tra¬ 
versed the basin in which the Lop-nor was situated, and that lake was called by the 

* One such obo or mane is pictured on p. 507 of vol. I of my book Central Asia and Tibet , 
as also on p. 1077 of vol. II of Through Asia. — The Mussulmans always call these high sacrificial 
places mane; they are frequently hung about with small streamers. 
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Chinese »sea» in various compound forms. I he Great Well is therefore an improb¬ 
able name; it ought to be Deep Well, or something similar. 

I he text then goes on to say, that the road continues to Temen-ghaschon south 
of Lop-non. But on the \\ u-tschang map, on which the western half of the road, 
as we have seen, must be shifted a little to the south, we have Temmenai-khuduk. 
I pon this Himly makes the following comment, ^Mongolian ttmen — »camel>; uoir 
= >sleep*?; kkuduk = >welb; that is to say, the WeU of the Camel’s Sleep, or the 
Sleeping Camel's Well.* Against this interpretation there is no objection to make, 
for that is precisely the region in which wild-camel are found, and it is easy to sup- 
|X)se that one was on some occasion seen near a well. But the text appears to me 
to gi\e much the likelier version when it goes on to add, Howards the west to 
I emen-ghaschon south ol Lop-nor. and farther southwards to Bagha-ghaschon>. 
Ike-ghaschon is not mentioned at all. Why is that? Simply because Temmenai- 
khuduk and Ike-ghaschon are one and the same, namely Temen-ghaschon, a 
salt lake on the shore of which there possibly was also a well, and this has given 
rise to the confusion. * 1 he transcription of I emmenai-khuduk adopted by the Chinese 
map is, according to Himly, Tho-mbn-nai-hu-tu-k o. By analog)* therefore the Temen- 
ghaschon of the text ought properly to be Tomon-ghaschon or Tbmon-koschun; the 
words tonion, tomcn , tomenki mean in Turki the >lower», the >nether».* # Hence it 
is some Lower Lake which we have to consider; and it was clearly called by the 
Mongols Ike-ghaschon. or the Big Salt Lake, by way of contrast to Bagha-ghaschon. 

1 1 - surve >’ proved that Kara-koschun, which in my opinion is certainly identical with 
the Ike-ghaschon and Temen-ghaschon, lay south of the ancient Lo^nor. Conse¬ 
quently in this case the text is right, but the map is wrong, that is to say with 
regard to the road and the small lakes. 

In the third part of the Chinese document we are told, that the Bagha-ghaschon 
lies south of the Tbmen-ghaschon. but in the parts dealing with the Lop-nor that 
the Ike-ghaschon lies w est of the southern shore of the Lop-nor, and that the Baglta- 
ghaschon lies west of the Ike-ghaschon. This contradiction is not however so serious 
as several others which have been pointed out above, for at the present day the 
western parts of the Kara-koschun lie south-west of at all events die eastern part of 
the old Lop-nor. and Chinese itineraries use scarcely any others except the four prin¬ 
cipal quarters ol the compass, so that in this particular the writer may have been 
in doubt w’hether he should say south or west. 

1 have already stated (p. 286 and 287) that in my opinion the author of the 
itinerary, in describing the southern route, via Khas-nur, has been guilty of interchanging 
two routes, or at all events of an anachronism, in that, after bringing us to Nuking 
schan-kou he goes on to say that, when we are on the southern' shore of Lop-nor 
we have the Ike-ghaschon to the west. Lop-nor and Ike-ghaschon both belong to 
the northern route, which is more distinct and easy to follow. It is true the two 
routes may conceivably have united at ike-gliaschon, so that the last portion, west from 
that pomt, was com mon to the two, as is indeed the case at the present time, when 


When travclkrrs encamp beside a salt lake, they always die a well , . 

water wh.ch comes into it i, in general somewhat less salt' than that in the lake ° re ' ' * 

Compare the list of names in Pelerut. Milted., Ergaiuhft 131. 



Dr. Swtn Hedm Journey in Central Asia 





















THY. I.OP-NOR REGION "\’ THE ViV-TSCKANV.-FI? MAP* 


*93 


the two mads from Sa-tsdieo meet at Jol arelisch; hut the map shows the two routes 
m question meeting on the south-west shore of the lake of Urgbu-khoitu and ai 
Nuktm-qb-tarioit and both Ike-ghaschon and Bagha-ghaschon lie a tong way east 
of that point. In all probability what the text ought to have told us is. that ftom 
NLikitu-schan-k ou the road proceeded north-west to Nukitu-qia’tarim, as it is made 
to do on the map. - 

Having advanced so far in the interpretation of the text and the map* we 
have no difficulty in imagining the rest. Had the Chinese author visited the region 
himself he would never have entered the okl Lop-nor on hk map at all* for ot that 
ancient lake there certainly survived at the time he wrote nothing more than traces, nor 
would he have put m the Kuruk-darja either. These he has therefore borrowed 
from one of the old documents for which lie entertained such a profound respect F 
and in fixing their position ire was guided by some ancient map. on which the lake 
occupied its former site m lat 40 1 »° N. On the accompanying sketch-map {vttfr 
i>l. ",1)* t have attempted to reconcile the data oi the Chinese map with the eon 
ceptions which we Europeans, with our better and more accurate methods of topo¬ 
graphical determination, have formed of the Lop-nor region. Let us take a general 
Manet at the VWtschang map. Tte Bostang-nor or Itaghrasch-koi ls die lake wInch 
L nearest to its proper latitude and longitude. Along the road that proceeds west 
from that lake we find Koila. Tschadir, Bugur* Kutschar, and Baj, all a Mile too 
far to the south and west, though Korla lies in approximately its proper longitude 1 
but the error increases the farther we go west* until in the case of Ba; the displace¬ 
ment is three times as great as for Tsehadir* There is an almost equivalent error tor 
the towns on die southern Hast Turkestan route* Kenja, whilst put at almost die 
proper latitude, has been shifted a Me less than V/ too far to the west- With 
the latitude of Chotan there is not much fault to find, but its longitude is one degree 

too far to the west, an error exactly equal to that of Bay 

The Mapa-kisil-kii), which still haunts our maps under the names of Baba-kol 
and Sarik-kamisch, has probably experienced a displacement to the south similar to 
that Of the towns which lie to the north of it. Nevertheless its position with regard to 
die river Tarim is plausible. Presumably this marsh has now disappeared* no 
whether it was formed by a river from die Tien-sdhan or was only one of the 
numerous marginal lakes along the Tarim- As for the Tarim itself,it would appear 
to be placed, on the whole, a little too far to .he sou*. Here again the error of 
latitude would appear to increase from east ,o west, the river 1*mg drawn in the 
west fully 1 too far to the south; whereas on long. 85 •* it is onl) 1= out in 
point of latitude. South of Bostang-nor the two rivers intersect one another, and 
farther east the Tarim of the WVtscharig map lies north of tin existing 1 anm. 
Nevertheless it is very possible, nay probable, that on the Wu-Bchang map the 
western part of the Tarim, and indeed in general its course throughout, is 
perfectly correctly drawn, especially as it may In- assumed that the materia! from 
Sch the river was drawn was, like that for the Lop-nor, of ancient date. To me 
after mapping the whole of the Tarim, as l have done, and ascertaining that not a 
X.I., ve y r passes without changes in the situation of the nver-bed at various potnts, 
it would have appeared much more wonderful had the 1 arun on the \\ u-tschang 
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map shown any closer agreement than what it actually does show with my own 
map. On the contrary' I have endeavoured to prove that for thousands of years the 
river has been levelling down its basin, and making its accompanying belts of 
vegetation precisely as broad as they' are here. In the description of the river Tarim 
given in the first volume of the present work, we had a whole series of river-beds 
which successively dried up one after the other, and all lying south of the existing 
river-bed. When travelling from Kerija to Schah-jar I also crossed over an Atschik- 
darja lying south of the Tarim of the Wu-tschang map. The Chinese delineation 
of the river thus falls in point of latitude between the present Tarim and its dried 
up arms, and hence may be regarded as l>eing perfectly correct. 

The two positions of the Baghrasch-k6l are. we have found, fairly in accord the 
one with the other. From that focus of greatest exactitude the errors appear to in¬ 
crease outwards in every' direction. At Lop-nor the error in respect of latitude is 
extremely slight, only a few minutes, and as for the Kontsche-daija, it is not at all 
unlikely that the river did have then the course which is assigned to it on the map, 
except that its southern part is placed, like the Lop-nor, too far to the west, as well 
as at Korla, where the longitude is otherwise correct, too far to die south. Lop-nor 
is put i 3 4 too tar to the west, lhat however is a venial error in a Chinese carto¬ 
grapher, seeing that even such an experienced traveller as Prschevalskij obtained 
such different longitudes as 8 9 °3 5 ’ in the year 1877 and 88°5 9 .s' in 1884—85, the 
difference being due to the adoption of a more reliable method on the second oc¬ 
casion. I he different positions he assigns to the lake are shown on plate 35. It 
is indeed matter for congratulation that the Chinese cartographers errors are not more 
than three times as great as those of Prschevalskij. 

\\ e have found the greatest errors in latitude in the region immediately' south 
of Lop-nor. While, generally' speaking, the northern portion of the map, with the 
exception of the Baghrasch-kol and the Lop-nor, is carried too far to the south, the 
region of Kara-koschun, Khas-nur, and Tsajdam are pushed too far to the north. 
The consequence is that along the line where the two sections meet, the map is dis¬ 
torted. We are, it is true, told that four elongated lakes lie south of Lop-nor, but 
we are not told at what distance. Since the distance between the southern shore 
of Lop-nor and the northern shore of Khas-nur amounts to only one-quarter of the 
real distance, it is obvious that the lakes, and mountain-ranges, and roads which exist 
between these two lakes are much too crowded together for them all to find room on 
the map. If now Lop-nor is transposed 13/ 4 ° to the east and Khas-nur 1 V 4 ° to the 
south-east, so that both lakes occupy their true positions, then naturally the geographical 
features which come between them will experience a similar transition, the direc¬ 
tion being a resultant line between east and south-east, i. e. east-south-east, and 
the distance arranged proportionally to the transposition of the Khas-nur. The result 
is that the four small lakes, together with the fifth, the Ike-ghaschon, the name of 
which only is given, come to occupy precisely that part of the basin in which we now 
find the Kara-koschun. Consequently this lake is identical with the Ike-ghaschon and 
Bagha-ghaschon of the Chinese map; and this is what I wanted to prove (see PL 34). 

At the same time it is quite clear that the cartographical material is derived 
troni different epochs. I he positions of the small lakes relatively to one another is 
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probably somewhat incorrect; still that Is of little coasequence. Urghu-khoito, or the 
Eastern, lies rather in the west; but the lakes altogether extend from west-south-west 
to east-north-east precisely as the Kara-koschun does, and the intervals between them 
were no doubt filled with reeds, just as those portions of the Kara-koschun which 
stretch between its open expanses are at the present day. 

But the instructive fact is that the Tarim emptied itself into these same small lakes. 
One of them is called the Tarim Lake; and we also have on the map the name Nukitu- 
qia-tarim. The text says, *Baghan-ghaschon. which is the southern bank of the Tarim 
Riven — a perfectly unassailable indication that the river emptied itself into that lake. 

On the other hand, the map does not show any river-arm whatever emptying 
into any of these lakes. The Tarim empties itself entire into the Lop-nor. Is it 
conceivable that these small lakes were connected with the Lop-nor, and that the 
connecting arms were only hidden in the kamischr That is very' likely to have been 
the case at the time the Lop-nor was flitting towards the south. But it is far more 
likely, that the delineation of the Tarim and the Lop-nor are copied from a far older 
source, dating from the time which has left in the desert at the present day such 
clear indications as the Kuruk-darja, with its forests, the Lop-nor basin, and the 
ruins of Lou-lan. 

The information given to the author of the Si-yii-schuci-tao-ki, with regard 
to the position of the Ike-ghaschon and Bagha-ghaschon. that they lay south of the 
Lop-nor (the lake which even then had been dried up for hundreds of years) Ls 
derived from his own age, for he must certainly have come in contact with many 
merchants and officials who had travelled between Sa-tscheo and the country of Lop. 
Notwithstanding this information, that the Tarim emptied itself into the small southern 
lakes, the compiler of the Wu-tschang map has not dared to depart from the state¬ 
ments in the old sources, that this river emptied itself into the Lop-nor; accordingly 
on his map we have these small lakes depicted as isolated and detached, deriving 
their water from God knows where. 

Richthofen’s conclusion, >That the Tarim formerly had only r one easterly' course 
to the true great Lop-nor, but later, at the place where it is now joined by the 
Ugen-darja, it threw oflf a branch to the south-east, which liecame the main river>, 
describes exactly the actual course of events; but his addition, >that this branch dis¬ 
charged into the once isolated Khas-Lake, enlarged it, and made it the chief reservoir>, 
is incorrect, for the hydrographical changes to which he is alluding took place in 
the small lakes lying south and south-west of the Lop-nor. 

On the Wu-tschang map we have, south-west of Lop-nor, a lake which re¬ 
sembles the Khas-nur (Khas-omo) almost down to the minutest details. The lake in 
question bears no name. Richthofen says with regard to it: >as none of the earlier 
maps have it, and as it corresponds in almost every respect to Khas-omo, it Ls prob¬ 
able that, owing to some error, the latter lake has been delineated twice over. 
Though I know of no other instance of the kind, I conjectured this to have been an 
error even before Prschevalskij’s journey, inserting both lakes, however reluctantly, 
on die map accompanying my work on China.* • 


3* 


* From Kulja etc., p. 147. 

He dim. Jenrmey im Central Aria. //. 
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For my own part I do not believe that the presence of this lake on the map is 
due to a duplication of the kind suggested, but that it, like the other lakes in the 
locality, actually existed, and had existed from time immemorial, just as well as it 
existed in the beginning of the 18th century, and exists to-day in the beginning of 
the 20th. In common with the entire region south of Lop-nor, it is placed too far to 
the north; to find iLs true position it must be transposed, like the Khas-nur, to the south¬ 
east, though to barely half the distance that this latter lake has to go. That would 
bring it into the position where the Kara-buran now is. It is indeed true, that this 
lake has shrunk immensely since 1877, and that not even the proximity of the Tarim, 
and its passage through it. are able to maintain its vitality. But we have also seen, 
that the Tarim is on the point of separating itself altogether from the lake by em¬ 
banking itself within fresh ramparts or banks. The Kara-buran would disappear 
entirely were it not for the Tschertschen-daija. In 1899, relying upon Roborovskij’s 
statement, that there was an old bed of the Tschcrtschen-darja in the desert about 
65 versts to the north of the existing bed, I formed a very different opinion with 
regard to this stream. But after haring myself sought in vain for the old river¬ 
bed in question, and haring therefore no reason to believe in its existence, I must 
entirely change my former opinion. I believe, then, that the Tschertschen-darja, 
setting aside the usual slight deviations within very narrow limits, has on the whole 
always had the same position that it now occupies. It has always issued into a lake 
situated in the vicinity of the Kara-buran, which possibly has also from time to time 
shifted its position, as the Lop-nor has done, though to a far less extent. If I am 
right in my supposition, this part of the map dates from a time antecedent to the 
year 1740, for it does not show the Tarim issuing into the lake. This must therefore 
have been of very small extent, and would only contain water after the spring flood 
came down. The presence of the conventional sign for a mountain placed on its 
eastern shore means nothing, for similar marks are put in |>arts of the desert where 
not the smallest chip of a rock can be discovered, hour watercourses, correspond¬ 
ing to the deltaic arms of the Tschertschen-daija, enter the lake from the west 
and the south. The man who first sketched this lake can never have penetrated 
farther to the south-west, and consequently had no idea that those four streams were 
the arms of a large river delta. Hence between the Lop-nor region and Kerija the 
map shows an extensive patch of white. On the other hand, Ondortii and Dschiscken 
cannot be anything else but the head-streams of the Tschertschen-darja, and, remark¬ 
ably enough, they are mapped in the right positions. Hence, while the map show s 
us the beginning and termination of the Tschertschen-darja, all the middle part of 
the river is wanting. Accordingly the following statement of Kosloft" is only in part 
correct: >It is clear that the Kara-buran, equally with the Tschertschen-darja, which 
empties into it, and w f hich is about 600 versts long, was not knowm to the compilers 
of the Chinese map; nor did they know anything about the oases of Tschcrtschen 
and Nija either.* 

The resemblance between the terminal lake of the Tschertschen-darja and the 
Khas-nur is only accidental. The latter lake also receives from the south-west three 
short affluents; and at the present day several small torrents, fed by springs, enter 
this lake from the south-w’est, as I shall descrilx: in voL III. 
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The foregoing investigation will also show the untenability of KoslofTs state¬ 
ment: >Sincc the Lop-nor lies, according to the description quoted (from the Si-yii- 
schuci-tao-ki) and according to the (Wu-tschang) map. at the northern foot of the 
mountain Nutsitu. the Kara-koschun-kul is therefore as an actual fact nothing more 
nor less than the historical Lop-nor, as indeed Prschevalskij recognised.* 

Not only is this conclusion illogical, but, when compared with the text and the 
map, it is inaccurate. For, taking the map first, what it shows as lying at the northern 
foot of the Nutsitu is not the Lop-nor, but the series of lakes Urghu-khoitu, Tarim- 
nor, Bagha-ghaschon, and Ike-ghaschon or Tomen-ghaschon, corresponding to the 
Kara-koschnn, the lake which Prschevalskij. through an easily explicable mistake, 
identified with the Lop-nor. Then as regards the text, when describing the northern 
route, it tells us that the Ike-ghaschon lies south of the Lop-nor and the Bagha- 
ghaschon south (i. e. south-west) of the Ike-ghaschon. With regard to the Kara- 
koschun, we have proved by means of the local traditions, that it was formed alx>ut 
the year 1740, at a time when the historical Lop-nor had long disappeared. Prsche¬ 
valskij did not therefore discover the historical Lop-nor, but the newer creation, the 
Kara-koschun; though this does not in the slightest degree diminish die value of die dis¬ 
covery' he did make, or at all dim the lustre of the fame which will make his name 
immortal in die history of Asiatic exploration and travel. It may be regarded as a 
fortunate circumstance, that he himself clung so tenaciously to the conviction that he 
had discovered the Lop-nor, for otherwise this discussion would never have taken 
place, nor would die problem be now solved, and definitively sutded and done with. 





CHAPTER XXL 

AUTHOR’S REPLY TO KOSLOFF'S CRITICISMS. 
KRAPOTKIN. CRENARD. 


I now pass to the second section of the chapter in KoslofTs work which is 
written to controvert Richthofen and myself; but with this I shall be able to deal 
’ rle , y ’ 11 <lt>es not to ntam very much that is new, and but little that has 

to do with the real Lop-nor question. Still there are one or two statements that 
mj.nrc an answer. I he section opens thus: .Setting aside the arguments which Sven 
Helm bases upon the Chinese map. which, as we have seen, it is impossible to make 
use of for determining the geographical coordinates of any of the places entered on 
it. I now proceed to examine the other proofs which Sven Hedia has brought 
forward to support the hypothesis, that the lakes which he discovered must be sur- 
\ i\mg portions of the ancient Lop-nor. > 

In a note to the word .discovered, he adds, .or rather described, for these 
lakes are mentioned by M. Y. Pjevtsoff in Trudy TMtskoj EksprtUHj, voL I, „. 
317.. Lpon turning to the passage referred to, we find, In the year 1880 the 
kontsche-darja, 35 versts above its moutli, broke away to the south-east, and 
entering a deep valley, turned towards the south, confining itself to a stud 
c anne. On its way through the valley in question the river formed four deep 
lakes, schumnhk. Sogot, Tal-kejtschin. and Tokkum-kul. from S to 7 versts long 
and from 2 to 3 versts wide, their banks being overgrown with tall reeds.. The 
position assigned to th, S e four lakes on FjevtstrfTs map agree, fairly well with 
tin lakes which 1 discovered. But as we have seen in the first volume of tins work 
their names are incorrect, for the largest lakes in the eastern waterway are called 
tie vu lu-kol. kara-kol, Tajek-kol, Arka-kot, and Sadak-kol. with which is con¬ 
nected a series of smaller lakes; whereas Sogot, Tal-kitschin, and Tokum-kiil. have 
nothing whatever to do with the lakes I discovered, for they all lie quite close to the 
bank of the I arm,. According to his itinerary, Pjevtsoti’visited neither the one 
nor the other o these series of lakes, for he travelled along the right bank of the 
mxr He would seen, therefore to have confused the two chains'of lakes, of the 

CMS e f nce 0 h ? was toId *>y natives. As a matter of fact, be had not 

the faintest mklrng of the existence of the large lakes which I duemtrtd in 1896. 
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Passing over Korioffs long description of the migration of the Kontsche-daija 
towards the south-west, l will merely cite here the following passage; > According to 
tlur natives, some 9 to 15 years ago a breach occurred almost exactly midway in 
the Kuntschekisch-tanm, where its banks were low* and possessed of but little power 
of resistance; the water poured out and went back to the lick, filled die sandy, 
saline basin of the Tschtvilik, revivified the lake-like, dried-up valley of the Itek 
winch die natives began to call the Avullu-kid, Kara-kul, Sogot (Arka-kul), and ^ 
on ‘*. ^ L,t in supposing that these names originated at that late date Kosloff is 
making a mistake. As early as 1722 we find the names Kara kul, Sadak-tu, and 
Kara-khodsdio, no doubt die names of Turkish tribes dwelling at Lop-nor, but since 
that time, or even then, they were also the names of lakes. In 1S76—77 
Prschevalskij divided the people into Kara-kultsi and Kara-kurtschintsb and adds tin- 
explanatory note* mot far from diis village (Ak-tarma), on the opposite side of the 

I arim, lies Lake Kara-kul, which has given its name to the inhabitants or the 
lanm valley.* 

Kosloff lias followed PjevtaofT in confounding the eastern waterway with the 
inner waterway which bdongs to the immediate neighlxjurhood of the Tarim. ML 
lake Sogot, which is essentially apoeryphk, i. c. a pure marginal lake (sec vol [fig 171) 
is at any rate not identical with the Arka-ktil. He says that nhe shores of die Sogot 
are inhabited all the year round;* but it is only sometimes m spring that the shores of 
Arka-kOl are visited by fishermen and collectors of wad-ducks 1 eggs, but it is quite 
an exception il they remain longer than one night. My map of this region 
Will show that KosloiTs Sogot is neither die actual Sogot, which has been dry for 
several years, nor the Arka-kol, which lies somewhat farther east, but is identical 
with the Tosghak-tschani tschdi He states that from the Sogot in tptesdon there 
issues an arm Ilek, which empties itself into the Tarim 20 versts Mow Ajrilgban; 
jxirhaps he means by this the Almontschuk-kok-ala. The real Bek, on the other 
hand, which issues from the Arka-kol, joins the Tarim at Schirge-techapglian, almost 
versts below Ajrilghan. Owing to the misleading information which Kosloff has 
given, the lower part of the eastern waterway on die map or the Russian General 
Stall (sheet 1 lami. 1S99) is so confused that it is like a species of bastard between 
my Jake route and the marginal lakes on die east side of the Tarim. And yet I had 
exhibited to the Imperial Russian Geographical Society a large map of the entire region, 
and in my book which came out at London in 1S9S, and at St. lVn.r-.burg in 1899' 

I gave a description of my journey along the lakes in question. But nn the Russian 
map the lowest part of dm lfek f which joins the Tarim at Schirge-Lschapg^ fc not 
plotted at all, nor even so much us indicated by name. The compilers of the map 
have preferred the hearsay evidence of Pjevtsoff and Kosloff. given to them by the 
natives (for neither of them was ever there himself) to that of the map which I 
made on the spot. 

U_h ™ describing the Kunik-darja, I alluded to KosiofTs view with regard to 
th< ; mi J> rr -“ ion ° r tht K ontsche-darja. According to liim it was the Kortsehe-darja 
only which flowed in the now dry bed, whereas the Tarim continued in the same 
™ ! that it now follows down to Lop-nor (i e. Kara-koschun). >!n the course of 
time the river inclined more and more towards the south, until eventually it formed 
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an angle of 40^ to 45“ with its original position, and so assumed the course it now 
follows, and in that wav united itself with the l anm- At all events in that far* 
distant time the Kontaehe-darji was directed, just as it is now. towards the lowest 
part of the desert through which it flows, namely the Lop-nor (os course still to he 
identified with die Kara-kosehun). In other words, Kosloff believes that the Kontsche- 
darja, after flowing east through the bed of the Koruk-darja, wheeled round to the 
south, and emptied into the Kara-koschun, to which the Tarim was also bound, 
though by quite a different route. This abnormal hydrographical arrangement may 
be illustrated by the lower sketch on PI 55. Neither the Chinese texts nor the 
Chinese maps lend the slightest support to any such arrangement. On the Wii-w hung 
map, as well as upon the map of the Si-jU-.wku?i~latrki* the Tarim, after being 
joined by the Kontsche-darja, empties itself into the Lop-nor a long way cast of 
the confluence. In the text of die last-mentioned we are told, as I have already 
pointed out above, that >the river Tarim flows east of Korla 200 h\ and past 
Kara-schahr on the south, then another 200 li towards Lhe east, south ol Bostan-nuf* 
and empties still farther east into the Lop-nor. 1 have also pointed out Lhat 
Lou-lan was on the Lop-nor. Here 1 may also add the various names of the ancient 
lake which Himly has collected: 

Xach dem im $fri-ki-isk$ttg-i (der *richtigen Bedeutung des Shi-kr odcr 
der anulithen Geschichte des Sse-Ma-'Thsieri) angefiihrtcn Kwa-Ti-Tshi fuhrte der 
[ob-Nur friiher ausser den erwShnten (Fhi-Thshang-Hai, Yao^TsB imd X'en-'l aucH 
die Namen: Ku-Zhi-Hai (sSoimen-Stutzeii-McePb Lao-Lan-Hai (Aleer von Lao-Lan, 
Lou-Lan oder Leu-Lam ) t Lin-Hai (>Nahes Meen), woraus jeu trschen, was fitr ver- 
schiedene Namen er fuhrte.** 

As 1 have discovered die ruins of Lou-lan, it is plain that the Lou-lan sea or 
lake of Lop-nor is identical with the depression which my levelling proved to exist in 
the northern part of the desert. And as it was in this depression that the Tarim 
disembogued >still farther east>, it is difficult to defend the proposition, that the 
Kontseherdarja ever cl Erectly emptied itself into the Kara-koschun. finally. I will 
quote one passage more from Himiy’s essay last referred to:** 

Das Shui-King sagt, das Gew&sser {Khasdu-gd oder Kontsdw^datja) madie 
eine Biegung und fiiesse an der Westseke des Landes Khti-li voriiber ..... Der 
alte Lauf des Kind-De-tung-thshuan (Ost-Flusscs von Kutshe), auf dem er in den 
(Tarim**) Fluss gemundet hatte, sd ostlich vom Lun-thai gewesen, und das Gewtoer 
des Tun-Hung (Bagrash-Sci*s) diirfte nicht iiber KM-Li hinausgehen , , , . , Der 
Khakiu macht liierauf nach dem Verfasser nochmak etno Wendimg, und zwar nneh 
Oston. worauf er in den Tarim-Fluss mil 11 dot, > 

This description belongs to the epoch of >the three kingdoms* (221—2S0 A. D.), 
when the Tarim flowed through the bed of the Kuruk-darja, alter having picked 
up the Khaidu-gd or Kontsche-darja. 

Kosloff says further, that * without doubt there was a time when the Lop-nor* 
extended a good deal farther north than it does now; but its southern shore occupied 
approximately the same position as It does at present, anti along that same shore 

* Em thintihekn Wtrk Ufar ifas wattkke ftin^Aue/t, p. 6 j. 

** Qp< dtyy p, 
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ran the same ancient route from Lop-oor to Sa-tscheo which Marco Polo travelled 
by sis hundred years before me>, The foregoing investigation shows however that 
in Marco Polo's time the Kara-koschml did not exist at ail, and the question as to 
which route lie travelled by between >the town ol I-op a anti Sa-tscheo is not jet 
settled. Since the hydrographical relations dx hundred years ago were quite different 
from what they are now T it is extremely improbable that Marco Polos route coincided 
with the existing road: its western pan at any rate lay farther to the north than it 
dots now. This fact is alluded to in the following passage of Hmdy's essay: Nach 
dem Skui-king-tshu sammeln sich die Gewasser des Yao-tsb (i e. Lopmor) im 
Nordosten von Shan-shan, im Sudwcsten von Lung-thTumg (the Dragon Town).> 
With regard to the destruction of this place, the Chinese work goes on to say, >Das 
P u-thshang-Meer slrfimte liber seine Ufer und vorheerte das Land, die Grundmauern 
der Stadt stud noth vorhanden. Im Zdtraume Tsdil-ta (1308—11) wurde das am 
Morgen am West-Thor zuerst auftretendc, am Abend durch das Gst-llior entgegen 
fliessende und das (jber die Ufer fiicssende Wasscr durch den Wind gleichsam zu 
der Gestalt ernes Dr ache a ^usammengewdit * Fhe great lacustrine change, which 
happened, in conjunction with an exceptionally violent north-east storm, in 1308 1 1, 

took place 35 years after Marco Polo’s journey (1274), 1 lie Dragon I own was 

destroyed to its very foundations by the overwhelming waters. This town was 
situated south-west of, or >n the south-west shore of, the Yao-tsb {/so — > marsh'), 
the then lake of Lop-nor. It may be regarded as probable, that the road from 
iCtarciam (Tschertschen) passed at that time through the Dragon Town,** The 
Chinese word for ^dragon? is loo or lou f and 1'limly discerns a certain resemblance 

between this word and Lob and Lou-lan. 

Koslotf supposes that in the tutu re the 1 arim wall return to the bed of the 
Ettek-tarinu and at the same time the Lop-nor (i. e. the Kara-koschim) will move 
to tire sooth-west, and become joined to the Kara - buran, but 'it (the lake) is hardly 
likely ever to desert the salt depression in which from antiquity the water ot the 
Lop-1 tor has found a resting-places Both Bogdanovitsch and myself have expressed 
the opinion, that in time the Kara^koschun wit! travel up the riser, but the state 
of affairs which 1 found to obtain in the years 1900 and 1901 has shown that this 
view is wrong; at any rate it was wTotig then, for the lake was, as we have seen, 
spreading northwards, towards its old depression. It is however an incomprehensible 
sort of proof to say in one and the same breath, dial the lake will probably move 
to the south-west and yet that it will at the same time never desert its ancient basin! 

In the discussion to which I was invited in. the Topographical Section in St, 
Petersburg, and at which the Russian geographers who were present attempted to 
defend the honour and dignity of the Kara-koschun and tls right to be called the 


* FJn (hwtsifthii Wtrk etc., p. 61. , 

*- Thb is at any rate mare probable than the assumption I first made, th.it the town of Lop 
was situated to the sJutb of the present Kara-buron- But it is as yet impossible tti determine its 
portion with certainty; for just ns the foundation walls of Merdek-schahr, which still exist beside the 
Mcrdck-kbl, might answer to the Dragon Town, so might the iujqs south of Kara-bmaa, on tlte road 
10 Tscharklik, answer to the itown of Lob*. The fact of Marco Polo not inentionmg the Lop-nor 
suggests rather that the route he followed went south of the lake, though his silence on this 
cannot be regarded as any sort of a proof. 
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historical Lop nor. one of my most noteworthy proofs, that this could not be the 
case, was the cu-cumstance that poplar forest is entirely absent on the shorts of the 
ormer. anti alongside the Larim downwards from Tschigelik-uj. To this observation 
I never received any satisfactory answer; and. so far as I now remember, the only 
st.pest.on offered was that the saliferous character of the ground rendered it less 
adapted for the growth of forests. In Kosloffs pointed reply to me I look eonallv in 
va.n lor any acceptable explanation of the absence of forest. He does, it is true, in-ti- 

in “ m P arlson . b ^'cen the Lop-nor (i. e. Kara-koschun) and barren salt lagoons, 
case ol the latter, the wide-spread tracts of schor round the lake, some- 
imes as hard as stone, sometimes moist and heavily impregnated with salt, cannot 
mi e estitute of vegetation. .On the immense expanses of schor which cover 
' p-Mm- [.art of Lop-nor vegetation can only thrive in the parts that are well 

onfe . ^The? 1 ’ " ater ' a " d e ', <: " the " ’* consLsts a * first and bushes 

Helt " f . f f 3 T *? Say ’ ’ Ut me on< * raore emphasise the following fact, 

GmhZrS it rf T r’t aban,lon,xi '** and now forms bftween 

SrSLfe i ! thC arm of ** At a later period 

* d tren 'T rJ tl “ a r ^ Osd “ ations * { *<-• fewer Tarim; 

ami etety tune dm masses of water waxed uneasy in their bed there ensued an 

JTn ? l,e V0 T e tIle weste ™ ''-aterway at the expense of the eastern 
e kk). which was on the point of drying up. I„ proportion as the water receded step 

Of life ho fi "Z P ’ 0pOr ‘ i : 1 '! did tl,e ve 2 rtabte >«= diminish, and close on the heels 
of tins latter followed the sand-dunes, as they still continue to do, so that as the desert 

tre"r e i w“|,r t !r ,*??, i,S P a,h " a V * ith *«• smoS 

v. . I he highest dunes built themselves up on the border-line between life and death 
and It was only that far that the poplar forests and tamarisk bushes died out definitively! 
n moist places, and these sometimes occupied pretty extensive areas, there appeared 
ere and he rc salt lagoons and very tiny patches showing traces of kamischl 

in the If I "Trt ""I- rais,fd ' Jt Wili bc sufficient *■> “II to mind, that 

the Whole of the western kara-koschtm. especially along the northern shore the 

cahda fl ft 3f | I* 31 " n0thi " g in th; Properties of either soil or water 

Iculatcd m the slightest degree to prevent the growth of forest is proved by the 

. vurreiive of abundant poplar woods in places beside the Tokus-tarim atm all tlte 

• r ° m Sch ‘ r !?e-Lschapghan. No. the real reason is, that the Kara-koschtm is so 

Ins "not TtT f I 0 "**’ Which ° f C ° UrSe r «I uires ,ime spread and grow up. 

as not jet been able to propagate itself into that region. But it will grow up 

wW-hf tm ' e f OeS 1 0,, • and * n cviclcnce of I point to the solilarv young lari 
whch have already struck root in a few. but a very few. plaff ,k„g Lff 

*£='psss 

t tiSA&jsr— ■» - - —t: 

Beside the lower Tschertschen-daria forest is absent fi™, ,i, . ■ . . 

may properly speak of a dele. ! t . from ,he P° mt where °ne 

• if. peak ot a delta, and where the over begins incessantly to change 
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Its lied. It IS of course an obvious rejoinder to this, that there are also other parts 
of hast Turkestan in which forest is absent when: it might nevertheless be expected 
to occur. Why is there no forest, for instance, on the shores of the Tschdl-k5l? 
Is that lake too so recent a formation that forest has not had time to grow up? 

rom Its position one might readily infer that It is quite old. The existence of a 
lake lying on the flat, as Lalmoj does, is necessarily precarious, and sooner or iater 
It is bound to be filled up and disappear. A similar fate may well threaten tile 
■r u i ’ ** existence appears to be in some way bourn! up with that of the 

I schokn-tagh, at the western foot of which it is situated; anti similarly with the 
Jughan-balik at the north-western foot of the Tusluk-tagh and the Schor-ktil at tile 
western foot of the Masar-tagh. Our knowledge of the meteorology of this r._--rj on 
lx too slight to justify us in drawing any definite conclusions from this parallelism 
But whether it be. that foe corrasive force of foe wind has been intensified at foe 
western foot oi these mountains by reason of the mere presence of the obstacle, 
foe ground being in consequence more deeply excavated there than elsewhere, or 
whether it is foe mountains which have protected the lake-basins and prevented 
them trom getting filled up with drift-sand and dust, it is at any rale certain, that 
lakes such as these are more permanent and of greater age than the marshes 
■on marginal lakes of the open fiat-land. And yet forest is a)will on the shores 
of the Tscha-kol! Beside the Sorun-kiil, which lies to the north of it there 
stand a few solitary poplars, as there also do beside the jughan-balik; and again 
by the side ot tile long string of marginal lakes lying west of the last-named 
beside which 1 travelled on iSfo April 1S95, the forests are very thick anti 
luxuriant. 1 lie reason why the Tschol-kol alone is destitute of forest would there¬ 
fore appear probably to be this, that during certain periods tin- lake has 
dried up, for example when foe Jarkent-darja flowed along the bed of the Kodaj- 
darja. At that period the lake, contrary to ins northern neighbours, lay at too 
great a distance from the river for its vegetation to be able to survive the interval 
of drought. Now neither this, nor any tiling similar to it, can have happened in 
foe case ol foe Kara-koschun; for since its formation in 1740 this lake has never 
been perfectly dry. 

\\ ith regard to the second part o( die passage I have quoted last from KostofL 
the statements he there makes are not quite correct. There have of course been 
pertods in which the eastern waterway (Nek) has gradually dried up, while at foe 
same time the western (I arim) has proportionally increased. But that lias only been 
one phase in a process of unceasing oscillation: for a comparison of my observations 
01 1896 with those I made in 1900 proves that, when the eastern waterway in¬ 
creases in volume, the 1 arim diminishes. The account i have given of die Tarim 

in the first volume of foe present work shows how unstable its hydrographical system 
is as a whole. * 

Kosiotl gathers to a head his criticism of my former comments in the following 
words: .From all 1 have said above it follows that the observations made bv Sven 
Hedm are to be explained in a different way: the desolate region lying east'of the 
lakes which he discovered was formed, not by the Lop-nor, ‘for it lay a Ml degree 
farther south, but by the Kontsche-darja in its uninterrupted effort to flow towards 

jfirUrfity i> CtgW Asia, II. 
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the west; and dm lick, with its lake-like expansions, ami tile belt uf salt lagoons 
anti marshes which accompany its eastern bank, arc realty but paltry remnants, not 
again of the Lup-nor, hut of the curving of tie- migratory river, 

tThese facts and these explanations disprove die arguments which Sven Hcdin 
has adduced in support of his hypothesis of the existence of a farmer and second 
Lop'noro 

1 'hc only conclusion I am able to draw front the whole of tin: foregoing in¬ 
vestigation of the Lop-nor problem is, that the Kara-koschun is not only the Lop- 
nor ol my revered teacher N. M. l’rschevalskij, hist also the ancient historical and 
true Lop-nor of the Chinese geographers.* 

In these words Koslofl defines the standpoint he assumed after my first jour¬ 
ney to the Lop-nor country. How little tenable it was is clear from my later ex¬ 
plorations. One idea which l entertained in iSo6 1 have; seen cause in some respects 
to change since my fresh visit to fhaL region. I was earlier i f opinion that the chain 
of lakes, Avullu-kol, Kara-kul. Tajek-kol, and Arka-k6L were surviving remnants of the 
ancient Lop-nor. transformed in shape and altered as to position That idea is how ever 
only in part correct, in so tar as these lakes do lie in the same depression as the 
old Lop-non and so lar forth may be regarded as newly arisen descendants of that 
lake. But on tire other hand it is doubtful whether the position of the take has been 
altered by winds and sand in the way I formerly represented. It is indeed quite 
true, that these two natural powers are at this moment encroaching upon the eastern 
shores of these lakes, the dunes penetrating into the water and so advancing west¬ 
wards across the lake, while the vegetation gets left behind, so that in their present 
stadium their eastern shores may be said to be travelling west, but it is nut credible 
that this process has been going on since the time of the old Lop-nor, and is still in¬ 
credible even when we suppose that there hat e been arid intervals in between. At the 
present moment 1 am unable to decide the question, though, now that the basin of 
the old Lop-nor has actually been discovered, u is a question of no importance- 
How far to die east these four lakes extended at the maximum can only be deter¬ 
mined by fresh journeys in the Desert of Lop; and even then it would be difficult 
to arrive at a final solution, because the Hand, under which the entire region lies 
buried, is pretty high and difficult immediate]} east of the lakes. In any case Kos- 
3 off has no right to attempt to reduce the dimensions of these lakes. Although he 
has never seen them himself, he nevertheless takes it upon him to declare, that they 
really are nothing more Lhan expansions of the lick. Is it not indeed just to such 
riverine expansions as these that we general!) do apply the term lakes? And as 
for the lakes in question, we have found that they contain depths nearly twice as 
great as even the maximum depth or the Kara-koschun, Moreover a comparison 
between the mean depth of the Kara-koschun and the mean depth of this eastern 
chain of lakes yields very interesting results. The mean depth in the current which 
traverses the northern part uf the firat-menrioned lake is, we found, 2.7 m„ anti that 
of the southern t« m. t the mean of all the soundings being i. 3 r* m. Taking into 
account die approximate dimensions of the lake and the volume it receives, we cal¬ 
culated that its real mean depth is q.k, m. In the several lakes of the eastern 
waterway the mean depths are as follows: 
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Avtilhi-kol * 
Tschivilik-ktil 
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The mean of all the soundings which i took En these five lakes* 3$ in number, 
amounts to 4.7* m, The mean of all the soundings taken in the Kara-kosclum 
amounts to m* Tfeus the mean depth of the Kontsche-darja lakes is exactly 

double the mean depth of the Kara-koschun. And even though the water-surface 
of those small lakes lies a few meters above the water-surface of the Kara-koschum 
nevertheless there may be portions of their bottoms which lie at a lower absolute altitude 
than the deepest hollows in the Kara-kosdiun depression, Earthy islands holms, and 
reedbeds are incomparably smaller and fewer in the Kara-kbl lakes than En the Kara- 
koschun; the former give the impression of possessing more of the character of 
real lakes. We have estimated, that the volume of the Kara koschun in the 
beginning of April amounted to 2500 million cub.m. I! we regard the Kara kul 
system of lakes as a whole, 40 km, long and 10 km, broad on an average, then* 
with a mean depth of 4,7s m., its volume amounts to igoo million cubic meters. 
And although tins figure is not smelly comparable with that for the kara-koschun. 
since in the latter case the shallow reed-fields are also taken into account, we find 
vcrtheless that* although die area of the Kara-kbl lake-system is on!)' one-uixth 


new 


of the area of the Kara-koschun, yet their cubic contents are not far from being as 
great as the cubic contents of the Kara-koschun. Anyway it is not right to describe 
them as but paltry remnants of the migratory Kontsche-darja.» 

In this critical examination of the rejoinder which KoslolT has made, m Ins 
book issued in iS<j9, to Richthofen and myself, I believe l have now dealt with all 
the so called proofs* which he advanced tor his identification of the Kara-koschun 
with the Lop-nor. I should not have dwelt so long upon tills question, were it not 
for the insistent energy' with which PrschevalskijA views have been defended by Kuslufl 
and several other russian geographers, l do indeed regard with the greatest esteem 
Koslolfs wish to preserve for Ills great teacher, I'r.schevakkij, the honour ol being the 
first discoverer of the Lop-nor; and 1 attest my admiration l*<r the valuable, exact, and per¬ 
severing explorations which Kosloff himself has carried out in the country of Lop; but 
scientific truth must take precedence over all such considerations as these. And it is 
clear that as our material increases our views will be widened, anti the entire problem 
will lx: set in a more distinct and intelligible light in proportion as the region becomes 
hcLUT known. It is unfortunate for KosfafT, that he should have placed such blind con¬ 
fidence in Prsehevdskij's views as to the position of Lop-new, lor they rest upon no 
convincing proof. By doing so he has done himself an injustice and detracted from 
the value of his discover) of the Kwruk-darja, for he came across It just at the point 
where the old river issued Into the ancient lake. When lie published his book Kos- 
loff was the only European who had seen the northern shore of the old Lop-nor, 
and its poplar-trunks, at least at a distance; but unfortunately he did not know how 
to interpret what he saw. Had he gone a few kilometers farther south and dis- 
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covered the ruins oi Loudan. he would certainly have arrived at a very different 
opinion. 

Before concluding dm section of the work I should like to express tm sincere 
tiianks to Chastain i’. K. Kosluff for the fair and chivalrous manner in which he has on 
his side earned on the discussion. For my own part, I look upon the firmness and 
tenacity with which he dings to his views in the light of an advantage; for if he 
hatl not defended them with such warmth, I should never have returned to the Desert 

, P ' ?" d S ° shoukt have n ' issed tI “-‘ discoveries which 1 was fortunate enough 
to make there. Consequently it may he said, that our interchanges of opinion have 
proved to the advantage o( j^eo^ra|jhicaJ inquiry. 

in November 1902 I delivered a lecture on my last journey before the Imperial 
Russ,an Geographical Society, and at a dinner at the house of the Vicc-preddent 
of the society, P. P. SemenofT. where I met most of the Russian students of Asia who 
"ure then living m St. Petersburg. I had a further opportunity of discussing mv 

reg 1 ^ t phaseor * e ^ nor \ Z 

th ‘ ‘ : "*■ (hL ‘ n lo "£ er an >- °PP° f *;°n *> my Views, and I am convinced 

that the Russian geographers have now abandoned Prschevalskij's standpoint a cir¬ 
cumstance which, need I add? does not in the slightest degree detract from pJL 
valskrj s honour or u, any way dim the lustre of the fame which will attach to his 
memory to d.stant generations. He was at all events the first European explorer in 
-up country', the first to make us acquainted with its strange geography and 

Sofirls n ° r h^ 'v maStCr,y U T ril,t!0n CVer beCn “ C(;iletl - The h>"re detailed 

r fi«l ■ h h US h * re been enaljk ' Ll t0 «»y out, and which have 

resulted in an accurate knowledge of that part of Asia, have i n every case been 

built up upon the solid foundations that he laid. 

Recall ?th ? CC ? m c f ’' r - ’ n S3 " , ' ; > ' , " ar 1 ,tdiv ‘ !r ' i£l [ht -‘ sai11 '-' lecture before the 
Royal Geographical Society « London. As on its conclusion Deimar Morgan did 

not venture to offer any criticism. I conclude that he too has abandoned Iii/fomter 

swndpemt. On the other hand Prince Krapotkin spoke, and as his speech gave 

o.dence ot considerable reflection, 1 will quote that part of it which refers o the 
Cop-nor: 

yj® *° llls levelling m the Lob-nor desert, and the archirologicai discoveries 
winch Hud in has made in the country of Lob-nor, they will certainlydirow new light 

hk f'm 80 "'r 1 ' 1 f V fJ >een EDin « 011 in ^e basin of this great Central Arian 
,1* i \' t l r ' | 'i :ard “ Lob-nor, I will permit myself to remark dial I do not think 
that the lake Kara Koshun — that is, die Lob-nor of Pijevalsky — can be considered 
as anything else but the present remainder from die great lake Lob-nor, But what 
appears to me a most quite certain, after Sven Hcdm’s surveys, levellings and £ 
trian n<J |’ ibere was first a time when Lake Lob-nor covered tile fhole 

triangular space which ts limited on the west by the southward course of fe Tarim 
on the south-east by the lake Kara Koshun. and on the north 
nient of the Kuruk-tagh. which runs in a north-west to south-east diLrL r£ 
place of the Sixty Springs, Altim.sli-bulak, which had been visited previously by the 
Russian explorers and lies, according to their determinations, at an altitude of 
leet. Stands on the border of die escarpment, and tile triangular Space between d,e 
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escarpment, the Tarim river* amt the plains which spread at the foot of the Altyn- 
tagh, must have been occupied some time by a large basin, upon the shores of 
which stood that spot of the Lau-lan region, in which IJr. Hedin has found such 
interesting manuscripts. Later on, the lake occupied the eastern part only of that 
triangular basin: and now the lake Kara Koshun. or the Lob-nor ol Prjevalsky, re¬ 
presents die southern trough of that depression, which continues still to be occupied 
by what has survived of the Lob-nor. At any rate, when the full reports and the 
levellings of Dr, Hedin are published, anti the whole region is better explored, it will 
certainly appear that within this triangular depression {*Lob Nor desert* on S/u/< r's 
Atlas map) the lake was cliangjng its position in proportion as it decreased, and it may 
change it several times more Ejefure the general desiccation of Central Asia, w hich is 
going on at great speed, will finally move the Tarim lake further south-westwards to 
meet the Cherchen, and finally reduce what will remain ol the Lob-nor to the little 
lake Kara buran. which we see at the junction of the Yarkand-daria with the Cherchen,* 
Prince Krapotkin commits here a double mistake. In the first place he re¬ 
moves the Lop-nor problem from the period of actual history, and regards it from 
tlit standpoint of geological history, carrying us back as far as the epoch at which 
the Asiatic Mediterranean was still in existence, forgetting that the Lop-nor problem 
belongs to the very latest phase of live Quaternary period. And when he converts 
the triangle between the lower Tarim, the Astin-tagh, and the Altmisch-bulak 
escarpment* into an ancient great lake Lop-nor, and gives to the spring of Alt- 
nilsdi-bulak an altitude of 3600 feet or t too m., he forgets that the absolute aid* 
tude which he thus assigns to die northern shore of his imaginary lake would not 
allow the waters to remain within the boundaries he assigns to them. Such a 
lake as he supposes would extend a good bit west of Tsehimen and Schah-jar, and 
cut the existing Tschertscben~darja between Tatran ami Roghutuk. Io the north 
this immense lake would reach to within a short distance of die road running be¬ 
tween Kutschar anti Tschadir, would embrace Kaia-schahr and the whole of the basin 
of the Baglirasch-kbl, and eastwards would extend as far as Sa-tscheo* IAider no 
other conditions would it be possible for the triangle in question to be under water* 
And this brings ms to the question of the great Asiatic basin which Richthofen 
calls the Han-hai, and with regard to which tie says inter alia: 

N'ur ganz allgr me in steht fest, das:-. das VIeer am Ende der Krekk; leriode das 
Han-hai erfilltte; Jass es aus dem durch die Fliisse her^.ugellihrten Material, insber- 
sondere Sand und Gerolb Schtchten absetzte, und sidi in einer unbcstimintcn spateren 
Periode (lurch die Usungarei rihiick/og; und dass es tlabei auf seinem Iriiheren Roden 
dii grosses Rtn lien inner /uriickliesi Welches dttrch allmitiigi- Verdtmstung in mehrere 
wasserciTullte Becken zerfied, so wit: class auch dicse alhnalig an Grosse abnahmen, zum 
Tlieil ganz austrockneten, zum Theil aber noch in kleinen If el n.rrestcn aLs Sabseun 
vorhanden sind,> And further: Mag nun die Isulimng des centralasiatischen Mittel- 
meeres in einer etwas fruheren oder spatcren Epoche der Tertiar-pcriode erfolgt sein, 
so wind dassdbe hnmerhin noch ak ein grosses Binnenmeer einen liestand durch 
lange Perioden gehabt hahen. ehe es zu geringen Dunensionen zusammensehnimpfte.* * 


* China* 1 pp. 10S - I&9, 



the LOF NOR problem. 


Hu* Lop-nor is indeed die last remnant of a former lake-basin of the Han- 
hai; but in identifying this lake-basin with the great hike of Lop-nor, of which *Kara- 


koscham is the present remainder,* Prince Krapotkin puts back the problem to such 
a remote period of the world's history- that neither Lop-nor t nor Ldu-lan (which he 
plact^ on the shore of this gigantic lake), nor even the Chinese themselves as yet 
existed. Wliat we call the Lop-nor problem, the problem we are consequently dis¬ 
cussing, has nothing whatever to do with wide-reaching basins of an older geological 
period, but it is concerned with a period so recent as to come within the compass 
of actual documented human history, and with the help of human documents we are 
in a position to follow in part the actual course- of the hydrographical occurrences. 

Why the lake, alter shrinking to the requisite extent, should settle into the 
eastern part of this triangular area, 1 do not understand, for no traveller has ever 
been in that pan. In taking the Kani-koschun to bo all that now remains of the 
Lop-nor, Prince Krapotkin is virtually' adopting Prechevalskij s standpoint. Bui when 
he goes on to say, that the lake was changing its position in proportion as it de¬ 
creased, and it may’ change it several times more., he adopts my point of view. 



and Prince krapotkin is perfectly justified in supposing that this migration may still 
be repeated several times again. On the other hand the Kara-koschun will not hr - 
j° med with the Kara-buran, for the latter is on the point of being filled with 
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the question of the desiccation of the basin, he proceeds to deal with the Lop-nor 
problem* With regard to the desiccation he .says inter alia: je no pen so point qu'en 
quinze cents oli on deux mille ans I'eau ait diminue d une manienr tres sensible darts 
les rivieres* A TupoqjUe dcs Han, Its rivieres de Khotan et de Yarkand con- 
fcrihuaieni series a former le Tarim et ie Kfiria daria se perdait dans Les sables 
alors com me aujourdhui.i 

In another place in this work I have proved, that in respect of this matter 
[ am of precisely die same opinion as Grenard; the climatic changes which take place 
in the heart of the great continent would require enormous periods before they could 
effect any material variation in the volumes of the rivers and lakes oi East Tur¬ 
kestan. That a process of desiccation is indeed going on admits oi no doubt what¬ 
ever; in fact, it lias been sufficiently proved. especially by von Richthofen* But the 
historical period is* as already mentioned, all too sht#rt* oven when we appeal to the 
oldest extant documents, to allow of our pointing, on the strength ol their authority, 
to any appreciable diminution of volume. Stein has, 1 know, suggested tile possi¬ 
bility T that as late as the [6th century the Kcrija-darja still flowed all the way to 
tile Tarim, his opinion resting upon information furnished by Mirza Hajdar. And the 
strips of toghraks and tamarisks that lie to the north of tht Iverija-darja seem to 
render this supposition possible; but I am disposed to think that Grcnard is more 
likely to be rig lit* when he suggests that this river was cut off from connection with 
the main artery of tin system as early as the Han period. His statement, that the 
Chotan-dorin and the Jarkent-darja alone formed the Tarim must however 1 m* due 
to an oversight, for at that period it was the Ak-su-darja which contributed the 
largest volume to the Tarim, just as it does at the present day. 

Grenards observations, that the Chotandarja, Kerija-darja and Tschertschen- 
darja have all eroded their left, L e- their west* bank to a greater extent than they 
have eroded the opposite bank, and that the Juruii-kasch has during the last ten or 
twelve centurie s shifted its bed some hundreds of meters towards the west, are both 
of the greatest interest. Nevertheless he does not consider, and rightly, that this fact 
is sufficient to warrant the postulation of a general law* and he holds it to be an 
exception* that since the 6th cent, A. P. the Tschertschen-darja has shifted its channel 
a good deal to the east, namely from Atdasch. And with this Roborovskij agrees, 
in that he looks upon the depression, in which the Kettne-kuduk is situated, as 
being a former bed of the Tschemehen-darja. But. as I have myself crossed over 
this channel and ascertained that it is formed by streams which come down from 
Atschan* Isengiin, and Kontsche-briak* and as I moreover, whilst travelling west¬ 
wards from Tschertschen, failed to discover any oilier ancient river-course that might 
erroneously be taken to have formerly belonged to the Tschertschen-darja, \ ventu- 
ed to express (vol. I p. 571) the opinion that this river, at all events in the 
vicinity of the Lown of Tschertsehen, has not changed its bed. Nevertheless 
Grenards observation is noteworthy, namely that it ts precisely in the zone 
where these rivers give life to the oases that they migrate to the west, whereas 
no sooner do they enter die desert than they distinctly tend to the east* that is 
erode their right bank the more — a fact which 1 myself had several opportunities 
of observing. 
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Grcnard’s views with regard in the Lop-nor are based upon the statements 
of Russian travellers, upon Richthofen's criticisms, and upon information winch he 
liitnself received from the natives. But he seems to have had no sort of know- 
ledge of the investigations wlticli I made in 1896. and published die same year in 
lerkandlnngcn dcr Gesdhehafl far Erdkundt zu Berlin and in Pdtrmamix 
Af/i'/f. ihtiigtii, at all events he makes no mention of them in his discussion, which 
appeared in the year eSqS, The mistake into which he falls is easily explained, 
on the ground that he himself never visited the country of Lop. so that he draws 
the same erroneous inferences as. for instance, Del mar Morgan ami Krapotkin have 
done. But in this historical sketch of the Lop-nor problem it would 3 m an over¬ 
sight not to allude to his contribution to die question. After explaintEig that the 
variability of die Lop-nor and neighbouring lakes is due to the inconstancy of the 
rivers, he proceeds: -Toutefois le Loh-nur meme a etc non pas ddjdace, mais reduit 
].j L tr suite de la kublesse ties rivieres qui 1 alimentent, dn licuon quVIles apporEvnt ct de 
rdvaporation tres active k laquelle il esc soumis. Le sol porte des traces d’une 
jiIeis grande extension de la nappe aqueuse a line epoque antcrieure. et il est pro¬ 
bable quo te Kara Bouran s’dtendait primkivument jbqu* I'anoen confluent dn 
I artm et du Tcfattfen-daria par 39* 54' de latitude. De menu: le Kara Koehoun 
devail setendre tin pen phis au nord afors qu T il recevafc le Kontche daria sur sa 
ri\ e septcntrionale. La carte dv.s I a I s’ing nous mom re sur la rive sepLuntrionale 
du Kara Koclioun qmitrc petits lacs qui n'exlstent plus aujOunThui; c tftaieni evi- 
demmem des lacs formes par le Kontche daria, qui ont dlsparu Iprequc cetic riviere 
a cesse de tes aliments En se reportant a I'ouest, le Kontche daria en a forme 
quatre nouveaux qui ont rempfacb les aneieiK et sent simes au nord-ouest de 
ceux-ci, le long du bras oriental acLuel de la riviere. Ces lacs, dont j al eu coivnais- 
sance par les indigenes, se nomment a partir du nord: Kara koul, Tayek kotik 
Sougout koul, Tokoum kouk . . . Que ces lacs, qui n'en font qu’un scul en etc , _, 
soitmt receiiLs et causes umquement par le Kontche daria, e’est ce dont on ne pent 
douter un moment.* 

In analysing this passage I would call attention la the contradiction involved 
in first saying that the volumes of the rivers have- not appreciably diminished during 
the last two thousand years, and then that the Lop-nor has, not indeed altered its 
position, bnt diminished, because of the feebleness of the rivers that feed it. i. 
attirm that the Kara-buran formerly extended ail the way to -9 54' pj. lat- that 
is til say as far as the ancient confluence of the Tarim and the Tsdiertschen-daria. 
is too bold an assumption to make; all the same it is fully excused through R0I.0- 
rovskij's hasty and misleading assertion, that the Tsdiertschen-darja formerly followed 
a much more northerly course through the desert That the Kara-kosclum hits 11 
times had a greater extension than it has now we know from dirm observin' 
made during the last 25 years, but the traces which those temporary extensions 
liat-e left behind them, even at pretty considerable distances from the existing shores, 
have nothing to do with the desiccation of the basin of Central Asia. forthis has 
been going on for coundess ages; they depend rather upon oscillations in the volume 
occasioned by the formation of marginal lakes and other factors mentioned above! 
On the odier hand the Kontsche-darja has never terminated at the northern shore 
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of the Kara-koschun. Grenard throws out the idea, which is not only very original, 
hut also in part perfectly correct, that the four small lakes formed by the Kontsche- 
darja, and depicted on the Chinese maps to the north of the large lake, have dried 
up since this river shifted its coarse to the west, but have once more come into being 
in another place and under another form since the river began to How along its new 
bed. it is in fact closely akin to the theory which 1 formed after my first visit in 1896, 
but subsequently abandoned. Cur enough, Grenard has, like KoslofTand Pjev- 

tsoff. possibly to some extent misled by diem, confounded together two or three of 
the lakes that belong to the eastern waterway (Bek) with the lakes that lie along the 
eastern bank of the Tarim. For instance, he speaks of the Kara-kdl, Tajek-kbl. 
Sogot-ktil, and Tokutn kdl; whereas Pjevtsoflf mentions also the Tschiminhk (a lake 
1 never had the good fortune to come across), the Sogot, 1 abkltschin. and Tokum- 
kob while KoslolT interchanges die Sogot and the Arka-kok AU this confusion 
admits of an easy explanation — thest travellers have never v Isiitd the localities 
in question — and It is quite excusable, in so far as they are not attempting to 
buttress up an error once disproved, for it is indeed not easy, even to one who 
has visited diat region, and visited it by boat, to disentangle its labyrinthine water¬ 


ways* Grenard T s view, that in summer the eastern lakes merge together into one, 
which is fed exclusively by water from the Ktmtsche-darja. is only in part correct* 
We might indeed say, that the Avullu-kol, the Tajek-kbl and the Arka-kol do 
form one meridional lake at the high-water period, only that does not take place 
in summer, but in the spring, after the thawing of the ice, and in autumn, when 
the freshets derived from the melting of the snow and ice in the mountainous regions 
at length get down to those lowland tracts* As we have already seen, the Tarim 
participates to an essential degree in the formation of the eastern chain of takes, 

Grenard continues; >Si le Lob nor a diminue, il ne faudrait point croire qu'il 
ait jamais cu une profondeur importante ni qu’il ait, dans la periode historique, 
eng lobe dans une masse d’eau unique le Kara Bouran. le Kara Kochoun et les lacs 
avoisinantS, Les Annales des Han anterieurs ap|>ellent le Lob nor Pou-tch&ng hai. 
cost a dire le lac abundant ett rosea ux. ce qui prouve que des avant not re ere le 
Lob nor participate du marecage autant que du lac* lilies ne citent qu'un seul lac. 
inais nous ne devons pas en conclure qu'il nAn exLstail quhm seul. On trouve dans 
]es an n ales suivantes dAutres noms qu or a cru Lire des no ms di ffc rants et successes 
d'un seul et meme lac, or, comint Dutreuil dc Rhiits le fait justeniem remarquer, 
cela nAst nuliement demo litre- AmmirThui tons les l ures orientaux donnent a ce 


Pou-tobang hai le nom mongol de Lob nor, |j!uh generalcment urite que les denomina¬ 
tions particulit res de Kara Bouran et de Kara Kochoun; el, fait k noter, il$ V appli- 
quent a la ibis a 1'tin et a Tautre dc ces lacs; par consequent le Pou-tchang hai 
di* Han ne dcsigne pas necessairement un lac unique. I ne carte chinoi.se, que 
nous avons trouvee au yi-men de Keria, dresAc au siecle dernier d'apres 1 atlas 
des 'fa 1 Vi tig, mais completer et corrigee depuis d'apri s des rcnsdgiiemeius pris 
stir place, donne au Kara Bounin le nom dc Ta Lob nor, le Grand Lob nor; die le fait 
beauooup trop vaste, mais le place assc* bkn par 59° 30' de latitude, qnoiqiie trop a Test 
par 26° de longitude ouest de Pekin* Les chinois out ainsi corrige deus-memes Terre nr 
de la carte ties TalYing sur laquelle le Lob nor rst situe un deg re trop au nord.i 
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I he idea here suggested, that the various names given in the different Chinese 
chronicles to the different terminal labis of the Tarim are all successive names of one 
and the same lake, is certainly correct- At all events it is a priori in u high degree 
probable* precisely because the terminal lake of the Tarim has at all times hail a posh 
tion of but little i*ermanence. It was because of its migratory character that, after my 
llrst journey to the Lop-nor* I called it »the travelling lake - It is very' likely that a 
lake which time alter time changes its position will also change its name, i )n the other 
Eiantl Greflard makes a mistake in saying-, that the East Turkestan bribes use the name 
Lop-nor more frequently than they do the names Kara-buran and Kara-koschun, Al¬ 
though I have traversed that country in every direction* I have never heard the Turkish 
tribes employ the classic designation; in fact, they generally fail to give any answer at 
all when you ask them where Lop-nor is situated. And it is easy to understand why 
they are unable to do so. The) know of course the country of Lop, which extends 
alongside the river from Abkatik-tscheke to Tusumtschapghan, and they call them¬ 
selves Lopliks: they are acquainted, further* with the names Kara-buran and Kara- 
koschun* and the kara-kbl lakes, besides a number of marginal lakes; but they 
have never heard, and timer tan have heard, sjieak of a lake bearing the name 
ol Lop-no r, lor the simple reason that the lake in question had disappeared long 
before those tribes arrived in the country. On the other hand the Mongols frequently 
employ the name Lobo-nur or Lovo-nur, and so do the Chinese. Of the latter it 
is however only the educated who know that the old lake lay north of the existing 
one. rite Chinaman* who according to Greoard, applies the name Ta Loh non to 
die Kara-buran. commits a serious error. 

I ^* s Grenard appends an interesting note* containing an opinion which 
Himly aLso has suggested, so that I quote it here: Cc nom (Lob nor) napparah 
p*t> ai, ant le XI [J sieclo, vpoque ou les Mongols ont occupy la region pour la pre- 
mur<; bis. Mais. si nor cst exclusive me nt itiongok Lob est sans dome le vieux 
nom local du pays appde Leou-lan et Chan-chan dans kts plus anciens textes chinois. 
11 n est pas impossible quo le A 7 a-po-po ch; Hiouen Ts'ang et le iVapaei de PJinc 
ne soient des transcriptions de ce nom. 

I he i esemblance that Grenard thus suspects becomes all the greater if we 
write the name as Himly does* namely Lou-laa The first syllable would thus he 
transferred to tile lake; and after (be Mongol word mon* meaning- lake* is added 
to it. it becomes Ldu-npr* 

Grenards intervention in the Lopuor question* witnessing as it does to groat 
acuteness and accuracy, is however impaired by the final passage* which I will now 
Proceed to quote* It is quite excusable, that he should have adopted the views of 
Pffichuvabkij and other Russian travellers who have visited those regions rather than 

the views of Richthofen* who has never been there. My first journey in the Lop 

country seems, as I have already mentioned * to have escaped his attention. He says: 

Noils crayons que M* de Richthofen netafc point dans le vrai en sou ten ant 
que fanclen Lob nor eiait un autre lac que ceux vus par Pijevalsky sous pretext- 

que la latitude donnee par ce voyageur ne correspijiulait [joint a celle de la carte 

chinoise* Une erreur d un degre sur one carte chinoise n # a rien dextraordinaire’ 
surtout pouf tin point situe hors des grande* routes* M. de Richthofen a d&nontni 
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ou a cni dcmontrer quun lac a bass in ferine ne pouvait avoir les eaux dmices, mais 
nous avorcs rencontr£ au Til>et des lacs a bassin ferme dnnt I'eau est douce et loux les 
indigenes que j'ai consulted ont etc d'aecord pour affibner que les uaux du Lob nor sont 
saleesr sauf sur 1 c chenal du Tarim. Ouant a [’argument tire de cv que Marco Polo 
ne j jar Ur point du Lub nor, jr nVctonne qull ait ute cm is: Marco Polo qui est toujours 
tres bref ne cite pas k beaucoup pres tout ce qiril a \ti ni tout ce dont tl a 0111 parlor 
rt, jl nr prevoyait pas quo les savants futurs sir q Litre Hera tent k propos d un ]ac qui 
pour lui n etait quun marais insigmfiant. La tradition indigene est trop terme et trop 
precise pour que l'on so risque a placer le Lob nor autre part qu elle ne le met. * 
Confining tnysdf to one or two observations upon this passage. The self- 
contained talas, with fresh water, which Grenard visited in I ibet will certainly have 
a subterranean outlet, and their isolation is only apparent, i have myself seen 
several lakes of tills character in Tibet* A lake that occupies tile lowest depression 


in a basin, and possesses neither visible nor invisible outlet, must of necessity be¬ 
come salt. It is for this reason that the water ol the Kara-koschun turns salt, and 
its salinity will continue to increase as the years go on. Marco l J oEos omission to 
describe, or even mention, die Lop” 11 or is now a matter of no consequence. All 
the same, if he had heard anything about the existence of an extensive lake, 
with inhabited shores, in the middle of the desert, 1 do not believe be would have 
said, that it takes a whole year to cross the Desert ol Lop. It is true, that in 
most cases local tradition is very reliable: yet to this credibility there exists a limit, 
and that limit dues not extend beyond many gent:rations backwards. This applies 
with especial force in the case of a lake which has had for successive masters, first 
the Chinese, then the Mongols, and finally the Turks. Of the earlier phases of iLs 
history the last-named possess not the slightest inkling. 

If then Grenard has not made any noteworthy contribution to the solution ot 
the Lop-nor problem — as that problem stood in 1898 — what he says upon the 
question is of great interest, albeit, now that the question is definitively solved, it 
Is the interest of curiosity only. 

Finally I may add that Mr. Henri Cordkr has given a most interesting and 
valuable resume of the Lop-nor problem in his new edition of Yule s Marco Fob. 
Cordler is quite right when he expresses his own opinion in the following words: 
•There is no doubt as to the discovery of Prjevabkys Lob-nor, but this does not 
appear to be the old Chinese Lob-nor; In fact, there may have been several lakes 
co-existent; probabtv there was one to the east of die mass of water described by 
Dr, Sven Hudin, near the old route from Koria to Shachau: there is no fixity in 
these waterspreads and the soil of this part of Asia, and in die course of few years 
some discrepancies will naturally arise between the observations ol different travel¬ 
ers., Although this passage was written before my Iasi journey, it perfectly agret* 
with mv new discoveries in the Lop-nor region 


■ p. Grenard <J-L Dulreuil <k- Rhlns), *J fime* SciftUiJtqut 


VoL III. pp. 19a £ | . 

■■ t he Book of Ser Marco Polo, Vol. I, p. 


tt. 
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CHAPTER XXIL 

ANALYSIS OF AUTHOR'S SURVEY OF THE DESERT, 


[n Chapter XV ] I have given a brief description of the general character of 
the Desert of Lop from the [joint of view of its physical geography, and m 
Chapter X\ II a general account of the manner in which, and the circumstances under 
winch* my survey of that desert was carried out* from the northern shore of the 
ancient Lop-nor at Ldu-jan to the eastern part of the northern shore of the Kara- 
koschun. In order not to lose the chronological sequence of the various phases of 
the Lop-nor problem, I have interpolated an account of the historical aspect* of the 
question, together with a critical examination of some Chinese maps* I must now sub¬ 
mit my survey-line to a closer analysis. 

In the following table 1 have recorded all the readings I made, both back¬ 
ward* and forwards, the differences between the several pairs of readings* the 
altitude ol each of the 346 stations in relation both to the point of departure and 
to die level of the Kara-koschun, the distances between Lhe staff and the telescope 
and between the telescope and the staff* the bearings of each successive section of 
the traverse* and finally the situation of the seven camps at the end of each dav 
that we were engaged upon the work* 



tig- l$6 t A SOLITARY JAKDAXG IN TttK SAN EX 














ANALYSIS OF AUTBOR*S SURVKY OF THE DESERT* 3*5 


Gtiltpk 

Nlimki 

fining 


ELmA- 

fajlv ^ 

Fut- • | 
iranls- 

Ji tTercllcc- 

F 

Above 

mi ni 4 . p 

fkluvr ^ 
.uriin^ " 
f*Fnl — 

\F*>vc 
urfcie ill ■* 
Krtrtv 
mhiilL 1 

PklllW 
y rfic-e nf 
Fiats- i 
wuchuii. 

>lfttwre t'riuanre 
j-u Hi. ; Ibdl j 
r.int slilFT 1 rrim tube 

to lul*c, to stiff 

lirtiLinn 

(o wIj*- 

I liwctuni 
frrtm lU-Etc 

Lu Fl 3 i.iT. 



March 












cux 

1 

10 

3 -M» 

I.650 

+ I,5lS 

O.otxj 

O.ooo 

2,2*2 

— 

100 

100 j! 

429 W S ;t E 


2 

1 

ofo$ 

0,015 

+ O.JS40 

^, 3 S« 

— 

4 St u 

— 

100 

39 

s c 4 ‘ E 

E 


3 


1 .755 

i* 5 J 3 

1 * 7*8 

0,590 

— 

2,871 


120 

1 to 

s 45' L; S 39 E 


4 

» 

2,110 

t .010 

+ l.ioo 

ti *90 

— 

3 » 97 * 

— 

ICO 

too 

S S' liS 1 K 


5 

1 

1 375 

I.184 

4 O, n>i 


— 

4*' fi 3 

— 

113 

too 

S 4 K S 66 E 


6 


M 7 » 

O.qSK 

+ 0,19a 

2,07 s 

— 

4*353 

— 

84 

IOO 

S Cxj i-: 

s 3 E: ; 


7 


0 , 33 * 

0,64s 

0,518 

1*753 

— 

4035 

— 

too 

37 

SJ3 ESji E 


8 

* 


l 3 * 4 * 

- 0,577 

1.176 

— 

3458 

— 

ICO 

100 

S 35 ES 15 ' E 


9 

* 

1455 

0 ,Sj 4 

+ 0,t»2l 

1,797 

— 

4,079 

— 

100 

100 i 

S 66 E S 41 E 


IO 

1 

1*575 

1,465 

+ O t i so 

1,907 

— 

4 * 1*9 

— 

too 

too 

S 28 ES i 9 ‘ 1 


ii 

* 


0.56^ 

4 - CJ,ix>i 

X500 

— 

4 - 7 '** 

— 

100 

100 

S 29 E S 11 t- 


12 


1*777 

1,915 

- O.IJS 

2 , 37 * 

— 

4.65J 

— 

100 

100 

S E S iS E 


13 


J .525 

2,145 

— 0,63-0 

1,751 

— 

4, tJ 33 

— 

ICO 

IOO 

S 28 E S 20 E 


M 

■ 

E 395 

1 , 99 ? 

— 0,600 

L.51 

— 

3-433 

— 

IOO 

ioo 

S ,9' IvS 13 E 


15 

1 

2JJ56 

2-543 

+ 0,313 

1 , 4*4 

— 

3 , 74 " 

— 

ioo 

too 

S8 WS11 E 


t6 

1 

2.11 + 

2,628 

- 0 * 3*4 

I.150 

— 

3 43 * 

— 

100 

too 

S S ES 5 E 


17 

ft 

■«95 

0,8*3 

+ 0,371 

itSa* 

— 

3 ^ 

— 

LUO 

too 

S 12 ES 11 E 


18 

1 

I.465 

t.Sr^S 

O433 

1,089 

— 

3 , 37 * 

— 

no 

LOO 

s 1 i-:s 28 E 


19 

1 

1 970 

3 -™ 

■ 1,130 

— 

0 , 14 * 

2 , 14 * 

— 

100 

I85 

Sir EjS 18 E 


20 

1 

3/M’iO 


- 0*o6S 

— 

0,209 

2*073 

— 

s? 

IOO 

See ES 12 \i 


21 

V 

2.^5 


+ CM 4 " 

Pt *37 

— 

2 , 5 '^ 

— 1 

100 

too 

S 20 IS 15 ! 


nt? 

ft 

£*£*» 

1-555 

+ I ,«5 

I ,=Sj 

— 


— 

too 

ICO 

S 

s 


23 

ft 

2*35 

3 ^ 

0,r*j 

0,617 

— 

2*899 

— 

100 

too 

S 17 E S 12' E 


24 

ft 

3 ,01 5 

1*735 

-r tjto 

1,897 

— 

4 * ! *79 

— 

100 

IOO 

S 3 ES 4 E 


25 

ft 

1*990 

2,l6; 

- 0,277 

I r 6Jo 

— 

3 * 9 °^ 

— 

114 

too 

S 3 ES 6 E 


26 

» 

t.JOj 

3 , 7 * fi 

- 2,521 

— 

0,901 

J, 3 «' 

— 

ICO 

loo 

S 

S 14- E 


27 

i 

2,1 1? 

E'85 

+ 0*930 

0,029 

— 

2,311 

— 

100 

100 

s 1 ; E 7 E 


28 

* 

Oh 6 i >5 

o>m 

+ 0.-7 < 

0*300 

— 

2,581 

<— 

too 

too 

S 28- E S 20 E 


2n 

* 

r.ajo 

0&5 

+ °m 

O.C55 


2,937 

— 

IOO 

too 

S 34 E S 7 H 


30 

» 

0,655 

1,6?* 

1 ,016 

— 

Oj6l 

1 , 92 * 

— 

115 

ICO 

S 7 ES 12 E 


31 


1,773 

0,015 

+ «* 7 iO 

Il 3<59 

— 

3 M' 

— 

100 

too 

S 13 E S 12' E 


32 

1 

0,6iS 

f- 5^4 

- 0 , 9 <*> 

0^60 

— 

"i" 4 3 

— 

IOO 

IOO 

S 10 ES !>' i\ 


31 

ft 

0.955 

0.2^9 

4- O.659 

1 , 1*9 

— 

34 D * 

— 

too 

too 

S 10 E S i2 E 


34 

* 

O.SSS 

1,869 

- tj*W 

0,105 

— 

2 *J «7 

— 

100 

ICO 

S 8'E S 3‘ E 
I, ^„ 


3 S 

* 


1.563 

- 0,055 

0,050 

— 

2 .j 3 i 

— 

too 

100 

S 4 E S to h 


36 

ft 

t ,;63 

1,075 

+ 0 .&J 3 

0,743 

— 

3 . 07 S 

— 

100 

too 

b 2 

L b 


37 


0 ,« 5 ! 

0,935 

- 0,090 

0,653 

-- 

2,935 

—- 

too 

too 

s 

S rE 


I 3 # 


0 * 5 *: 

*iftK 

- 1,480 

— 

O.S27 

1-455 

— 

too 

100 

s 

S 5 H 


39 

ft 

3 A# 

' 1 , 73 ' 

+ t,w>i 

0,774 

— 

3,030 

— 

too 

100 

s 

S 4 E 


40 

V 

o.W* 

1 , 7 $, 

- 0,834 

| — 

Q.06O 

2,222 

1 

too 

too 

S 1 

ES i m \\ 


































































































































THE LOF-KOR mrtiiLUM, 


316 


' -TTIP 


N'amLhff 

of 

Multan. 


Date 


CLX 


4 ‘ 

4* 

43 

44 

45 

46 

4 7 
4S 

4 y 

50 

51 
S 3 

53 

54 

55 
0 
57 
53 
59 

f'O 

61 

62 

63 

64 

66 

67 

m 

69 

70 

7 > 

72 

73 

74 

75 

76 

77 
;* 
79 

»Q 


March 

10 


12 


liitk- 

wtttdi 

IAji* 

rwk 

T ►] ffereutif 

Abofc 
ttartEo^ 
[total + 

Below 

point — 

Above 

9111 face IT 

K-ans- 
Li>»fh im, 

| Itetaw 

-mrffire 0 
Kjirn* 

Icradtim 

Distant 
to til 
If,nil wi-d 
lo lul< 

l JUinnL’ 
10 tu. 
(riant iu l>| 
to tta ff. 

Otmiutn iJiitcEjun 
, fcitnilxff front intn: 
[it tube, to ttnfr. 

2,149 

[-327 

+ 0.812 

0,762 


3 t <44 


too 

IOO 

S ij'W 

S 7- E 

O466 

0,555 

— 0*08? 

O.675 

— 

2^57 

— 

(00 

IOO 

s 3 h 

S33W 

1 >888 

1,300 

+ 0,588 


— 

5*345 

— 

1*5 

IOO 

Sar>WS s 1 

i^'-j 

0,^5 

4 O.940 

2.203 

—- 

4*485 

— 

IOO 

IOO 

3 j \VS rE 

04 >5 

2,995 

- 2h|0o 

J - 

0,197 

2.085 

— 

*43 

118 

s 9 ES15 E 

3,437 

0,965 

+ M*l 

1,372 

— 

3-554 

— 

too 

IOO 

Sk ES i; [i 

1,054 

I.105 

+ 0459 

Jt 73 i 

— 

4 t 01 3 

— 

too 

100 

s 9 KS12 E 

1.108 

2,628 

- 1,43 0 

0,501 

— 

2*583 

— 

100 

TOO 

s 10 i ;s 10 [■: 

3 ,oi 5 

: 34®7 

- M 5 * 


1,151 

1,131 

— 

100 

IOO 

St5 ES78* E 

2,Sgj 

3'jSri 

- 0,492 

— 

1,643 

0,639 

— 

150 

IOO 

S 9* E .S49 E 

I/150 

o,s 4 - 

+ 0,8oS 

— 

0,835 

1,447 

— 

too 

100 

S 47 ' KS 57 -1-: 

3 Ai: 

0, 5 j& 

4 - 2 .i 11 

1.276 

—■ 

1 , 55 ® 

— 

109 

100 

3 26 i s * [■: 

0.945 

0,9:5 

+ O.oza 

1,396 

— 

3-578 

— 

100 

IOO 

320 * ES i8 E 


2,103 

- 0,940 

0,356 

—- 

2,638 

— 

100 

128 

S11 ES 17 E 

l r 8oo 

t ,922 

— 0,1 J2 

0,334 

— 

24 3 6 

— 

100 

100 

s 2- KS IS !■: 

M 3 * 

0,308 

+ O t S24 

I,o§8 

— 

2-340 

— 

100 

too 

Sm-KjSjj K 

0,K6; 

1,455 

— 1,086 

— 

0,028 

2,254 

— 

1 20 

too 

SyrE* ; E 

t ,005 

0,455 

4 0,6lo 

0,562 

— 

2*864 

— 

121 

100 

s 14 ]■:s23 i 

1,772 

2 , 3*5 

~ 0,553 

0*0214 

— 

2,31* 

— 

lOf) 

IOO 

Ml E S 13 l 

O.558 

-,°75 

“ 1 ’537 

— 

1,50s 

0*774 

— 

IOO 

117 

S S ES * E 


0j6S 

+ 1,2.8 

— 

0.39a 

1 r 994 

— 

114 

IOO 

St6 ES 14 E 

1,640 

0,9*6 

+ 0,674 

0 , 3*4 

— 

3,666 

— 

IOO 

too 

* 1 5 HjS T K 

0,968 


“ O.125 

O.159 

— 

2,541 

— 

10S 

100 

s 4 - SS 9 E 

O p SS T 

i, 4 «v 

— O t 532 

— 

0,263 

2,019 

— 

too 

109 

^ 11 KS S 

2,650 

2,153 

+ 0,498 

O.235 

— 

2.517 

“ 

100 

MS 

S 1 o' E 

S 15 E 

3 , 37 * 

2,133 

+ 0,245 

0,48c 

— 

2.76Z 

— 

129 

100 

S 5* E 

S 

-.525 

1,267 

4 M$8 

1 . 73 * 

— 

4,o jo 

— 

121 

loo 

S 

S 4 w 

0,8 ro 

2,950 

- 2,140 

*— 

0,402 

l*S8o 

— 

IOO 

120 

s J-W 

s te e! 

*t*95 

0,665 

4 2,030 

i,6;S 

— 

3 , 9 io 

— 

152 

ISO 

S ]0 H 

S17 1. 

l ,239 

M15 

— 0,686 

0,941 

—- 

3,«4 

— 

ICO 

142 

^ 1 ES & £ 

M** 

2,875 

” 0,751 

0 ,I 4 JI 

— 

2.473 

— 

ug 

too 

S 6 E 

S 9' I-] 

I»?o8 

O470 

-1- Ml® 

1*4:9 

— 

3 , 71 1 

— 

ns 

too 

S 3 \ 

■ 

S 2 E 

1.142 

2,824 

" I.S84 

— 

0.153 

2,119 

-- 

100 

too 

s 7 ESI, K 

2,408 

1 ‘-35 

+ M73 

1 ,020 

— 

3*302 

— 

100 

(OO 

Sir E 

Mr e! 

0,8 jj 

2,183 

— 1*362 

-— 

C ? 34 * 

1,940 

— 

1 16 

100 

Sl/'ESir, K 

*r () 35 

I.590 

+ 0,04; 

—- 

0,297 

1.985 

— 

too 

IOO 

S 13 E 

S 6 E 

1 >75 

{.125 

+ 0^70 

0,173 

— 

2*455 

— 

140 

loo 

s 

S y\V 

3,850 

1 Ml 

+ 1,773 

U 946 

— 

4*215 

— 

117 

too 

S 3 E. 

ztg E 

it 75 ' 

I t a8i 

+ 0,469 

2*415 

— 

4,607 

— 

IOO 

100 

S14 E 

Sir El 

O731 i 

2,959 

— 2,228 | 

0,187 

— 

2,469 

— 

150 [ 

122 

S47 ES17 E 








































































































ANALYSIS OF AUTHOR^ SURVEY OF THE DESERT, 3*/ 



Ounp, 

Number 

of 

ehrtiup. 

1 lai? 

rtaeV- 

**14+. 

F01- 

nanl*. 

1 

AW'c 
iiftrdng 
uini +, t 

jklow 
*t$ fling 
ktifnl — 

Atmrf 
urract ui s 
K.2Ta+ 

(i+ftchan 

Itelow 
u rf j ct oi 
Rata+ 
«jS£huev 

E >{ stance 
in lit. 
n>Bi tiafT 
to Id tic- 

IHstafltr 
in m. 
r im |nl+r 
(0 +.td(T. 

>i.Ee£Isoni 

fCIfiffaET 

to lobe. 

"ijrarlfi+tt 
rcm tulx- 
la ilalf. 




March 














8t 

12 

0,1501 

3*W° 

- 3,7 10 

— 

5+5=3 

— 

I,*4* 

IjR 

151 

Si 5 E 

S 32' E 



82 

■> 

2,H$ 

3r'95 

- Q.340 

— 

3 t »*3 

— 

l+g8i 

1 15 

IOO | 

3 10* E S6r E 



«3 

*■ 

2.1^5 

^=73 

“ 0 F IOS 

— 

3.971 

— 

1,689 

lOO 

IOO 

S22 ES6S E 



84 

t 

3,3? 5 

O.564 

+ 3,*9* 

— 

0,6So 

1,602 

■— 

1 2(5 

,00 I 

S p E S 1 E 



H 

* 

1,095 

!«S3+ 

- 0439 

— 

1.119 

1. 1*3 

— 

I36 

100 

S 4 \V 

s 



S6 


3 >395 

MW 

-4- 2 t i45 

1,126 

— 

3+4*8 

— 

107 

EOO 

s >r w 

S 17 E 



87 

> 

1 -595 

2,15? 

“ 0,5 56 

0,570 

— 

2,852 

— 

100 

IOO | 

Ml E 

S 15 E 



8$ 

> 

0-3^5 

*,.J&4 

- 1,9*9 

— 

1.399 

0+BS3 

— 

L09 

400 

S 1 S‘ E S ] 0 E 



% 

i 

2.M* 

2,172 

— 0,026 

— 

I»4*S 

0,857 

— 

117 

100 

S 3' E 

S 1 E 



90 


2,5>5 

2,002 

4 0,5 J 3 

— 

0,912 

1.370 

— 

114 

141 

S 2 YY 

s rv K 



91 

9. 

2 t im 

2+344 

— 0,430 

— 

I.i4= 

1,14* 

— 

120 

IOO 

S 4 YY 

S 14 E 



92 

t 

2,lo8 

2+8*9 

- 0,701 

— 

1.843 

0,439 

— 

ISO 

100 

s 

S 9 YY 



93 

» 

0,oSi 

[,19a 

- 4 t »9 

— 

2,95= 

— 

0.670 

IOO 

IOO : 

S 6 Y\ 

Sirw 



94 


34^4 

2,75° 

+ t + i34 

— 

4»7i8 

0,564 

— 

100 

154 

S io AV 

S 2 E 



95 

> 

Q r £6o 

*hSU 

- 1,153 

— 

2.871 

— 

0+589 

147 

1OO 


S 4 E 


CLXI 


» 

3*°55 

2,847 

+ 0,20S 

— 


— 

0,3*1 

101 

IOO 

+S 12 \\ S2I I. 



97 

13 

l>«04 

1,1*4 

+ 0,780 

— 

im 

0,399 

— 

100 

IOO 

S4J YY S 54 E| 



9S 

> 

0,370 

*t*7> 

- 1,908 

— 

3.79? 

— 

1,509 

130 

IOO 

S14 E S 1 YY 



99 

* 

^-43* 

1,989 

+ 0,441 

— 

3.350 

— 

t ,068 

100 

IOO 

S .V ES | \Y 



ICO 

* 

2472 

0+9*9 

+ 1,543 

— 

l,S6: 

0-47 £ 

— 

125 

EOO 

S 

S S’W 



lot 

* 

Q,fo& 

1,512 

— 0,904 

— 

2 711 

— 

0.424 

ASS 

IOO 

S 4 ES 9' K 



102 

1 

1,632 

0,SS| 

+ 0,751 

— 

i,i)6o 

0,32-1 

— 

150 

IOO 

S 1 EjS 1 E 



103 

1 

2,o6S 

2,25a 

— 0,162 

— 

2,122 

O,i6o 

— 

100 

129 


S 1 E 



IO4 

> 

2.0J5 

*-3S2 

+■ 1,533 

— 

O+539 

4,743 

— 

103 

127 

S 1 E S 3 E 



105 


I,J4J 

1,702 

- 0,55 9 

— 

E,iv)S 

4,184 

— 

105 

100 

S 6 l. 

S 4 E 



IO6 


| 1,1.13 


- 

— 

2,921 

— 

0.63*1 

105 

IOO 

s 

5 t E 



107 

1 

2+&12 


+ 1+749 

— 

1,17 = 

1.1(0 

— 

130 

114 

S I YY 

S 2 E 



10H 

ft 

2 r 7' 6 

2,817 

- 0,101 

— 

1+273 

I+oOO 

— 

127 

[20 

S 5 AY S <> \\ 



109 

1 

2,0-10 

1,^3* 

4- 0,3715 

“ 

0,895 

4.387 

— 

100 

IOO 

S 5 \\ 

S 



no 

» 

1 M 9 

2,2*5 

- 0+57* 

— 

4.471 

0,8i i 

— 

443 

145 

S 7'YY 

S 



m 

1 > 

U 5 U 

1,^r, 

- a<sGi 

— 

1,533 

CV749 

— 

104 

IOO 

S rYY 

s 



112 

* 

l,S2it 

I.670 

+ 0.159 

— 

4+374 

0,908 

— 

100 

100 

S ir E S 3‘ E 

! 





1,6l0 

0,601 

4 0,949 

— 

O+425 

1.857 

— 

1 12 

100 

S 4 KS 2 E 



114 

9 

1,339 

1,614 

— 0,340 

— 

O.651 

0,631 

— 

150 

IOO 

S 3 \V S ti \Y r 




> 

O.So7 

1 ,610 

- O t Soj 

— 

1 >454 

O.SsS 

— 

IOO 

100 

S L \\ 

S 5 YY 



116 


Ovi'S 

0 , 92 j 

- 0,510 

— 

4 + 9*4 

0,318 


400 

400 

S 3 AY 

S 



117 

» 


4.549 

-1- 0.147 

— 

1,817 

0+4*5 

— 

IOO 

IOO 

S 

S 



1 iS 

a 

II I .9* 5 

1 ,02-4 

+ 0,341 

— 

1 + 47 * 

O,8o6 

*— 

too 

100 

S 

s 



119 

» 

2.7-C 

Lrjfi' 

+ 1+409 

— 

0,067 

2,215 

— 

100 

100 

S 4 YY' S 2 \V 



120 

* 

0474 

z&i 

- 2,615 

— 

2 'tiSi 

□ f ;co 

— 

162 

100 

S 6 W 

S 6* \Y 








































































































































Camp 


(XXII 


Sauil^r 

or 

(■latino 

liitr 

K ac-Ts- 

wnTtfo 

Kflf- 

ward* 

[ ^LSlrnini s- 

Alienee 

point 4 

Ekslw 
start in# 
;:-aint — 

A bone i lWi,v 

4 itsstttie of till face 0 

KjmsI- Km- 

Lfttchun Icaaellitti 

1 Jumna 

«' ill m. 
(mm ^uif 
j I» tullr. 

PtlUtDE 
in m. 
tVem 1uN 
to staff. 

J 

JjTIBCtjlJ 

fmtii *tai 
61 lulte 

l|l>irec(ion 
r fniDj tyJif 

121 

March 

*3 

2 , 3*3 


4 O t 1oo 


1,88? 

0,400 


100 

IOO 

s 

S 

1 22 

t 

1 t 9*3 

°i ‘ f "93 

•+■ 1. *89 

— 

0.593 

1,689 


100 

IOO 

S 1 !• 

:s 6 1: 

123 

» 


* 4*5 y 

^ O424 

— 

l,OZ3 

1, j6o 

— 

tog 

100 

s 

s 

124 

* 

1.4*5 

3.355 

” * i 9 JP 

— 

2,« a 

— 

0,670 

| >75 

U 7 

S i 6* E 

bn E 

125 

: i 

*.*53 

1 , 0*5 

4 - O,o68 

— 

2,884 

— 

0,093 

121 

IOO 

s J-Vi 

S 

126 

1 

2,196 

1.07 s 

+ T t 124 

— 

I*7to 

O.522 

—* 

IOO 

toS 

S 1 I 

s a 1: 

t27 

1 

m 

> .2115 

- !+»$ 

— 

2 , 9*5 

— 

0,(83 

119 

100 

s 

S 

12$ 

3 

3,«6o 

sm 

— O.djS 

— 

2,903 

— 

0,7 J 1 

IOO 

■54 

S ;'V\ 

S 4 w 

tzcj 

a 

Q,H 5 * 

1,858 

- O.ijSS 

—• 

3 ,^r 

— 

1.699 

Ifft 

100 

S 25'W 

S14-W 

130 

» 

2,80S 

-r/65 

+ O.O45 

— 

3 . 93 * 

— 

L656 

304 

100 

S 1 li 

S23 W 

131 

9 


0^95 

+ 0 , 5*0 

— 

3-349 

— 

1 *CM &7 

100 

too 

SjoWSivW 

132 

» 

3 - 4 JI 

1401 

+ 2,olo 

— 

1,339 

0,943 

— 

1 JO 

IOO 

S 28 w 

S 5 W 

>33 

> 

1,850 

0.50K 

4 1,542 

0 + 29 J 

— 

M *5 

— 

*45 

103 

.H TO \\ 

S r E 

134 

» 

<V^ 


— 2,504 

— 

2,399 

— 

0,017 

too 

IOO 

: S 3 1’ S IO J£ 

*35 

* 

ij -3 

G, 3 i 8 

+ 1.216 

— 

r.083 

1,199 

— 

117 

100 

S 9 KS 3 E 

136 

* 

> *945 

^ 53 * 

— 0,591 


l , fi 74 

Q,6o-H 

— 

100 

IOO 

S 

S 

*37 

t 

2,275 

1,207 

-+ 1,068 


0,E»6 

1,676 

— 

150 

IOO 

S 46 w 

S 5 ' E 

138 

» 

U&a 

Mi* 

+ 0,073 

— 

0,534 

1 - 74 * 

-— 

EOQ 

IOO 

S V E 

b 

>39 

* 

J 

> ,t>M 

4 - O.ooq 

— 

O.525 

1.757 

— 

125 

IOO 

s 

S V tv 

140 

9 

t .*65 

■453 

— 0,285 

— 

0,810 

* 4 7 3 

— 

100 

IOO 

£ V EtS r E 

14* 


*t+j 4 

1326 

- 0,373 

— 

[,182 

1,(09 

— 

too 

IOO 

S 5 ‘\\ 

S 3- E 

142 

» 

2,105 

1 , 5*7 

4 - 0 , 51 * 

— 

0,664 

1,6(8 

—- 

100 

100 

S 1 \\ 

i 

S 1 E| 

>43 

1 

l- 5 >" 

MOS 

+ 0,255 

— 

0^09 

1^73 

—- 

IOO 

IOO 

c 

b 

S 5- iv 
S 

>44 

* 

1 p 66 7 

1.994 

- O.327 

— 

0.7 36 

M46 

— 

ICO 

IOO 

S r E 

*4S 

> 


* >495 

— 0,090 

— 

0+836 

US* 

— 

IOO 

roo 

s 

b 

14(1 

* 

r o 3 * 

i|*S 5 

- O.333 

— 

I.149 

M 33 

— 

IOO 

100 

S 5'VV 

S g'W 

147 

» 

1,312 

1,902 

- Q,6t>o 

— 

1 ,*39 

0.443 

— 

■ IS 

IOO 

S Jil 

S 1 E 

14H 

1 

3 ? 163 


4 1,637 

-— 

0,203 

2 r oSo 

— 

122 

100 

S 4 E 

S 

>49 

* 


2,175 

- O 506 

— 

0.708 

1*574 

— 

100 

too 

s 4 m 

S 4 - E 

>50 

t 

2 r ^: 

O.055 

4 1.092 

0 , 3*4 

— 

2,666 

— 

IOO 

100 

s 

s 

> 5 ' 

9 

1 

>495 

-o,= 3 * 

0,151 

— 

MJ 3 

— 

TOO 

IOO 

S 9 i 

S 1 E 


a 

M 7 i 

MS* 

— 0.977 

0,«74 

— 

2 , 35 * 

— 

100 

100 

S 2 Iv 

s r e 

>53 

» 

1,3 34 

Moo 

- 0,066 

O.OOS 

— 

2 , 3 V> 

— 

100 

IOO 

S 2-W S 1 VV 

*54 

> 

1,4 J 6 

*,J 4 S 

+ 0,^1 

0 + 98 i., 

— 

-. 37 * 

— - 

100 

IOO 

S 5 E 

s 

J SS 


>ii 3 * 

MV> 

- 0.253 

— 

0,i6j 

2,119 

— 

loo 

rao 

S 3 li 

s 

s 

■ 5 <> 

y 

1,* 36 

M 7 J 

4 - 0+265 

O, ICO 

— 

2, 3 S2 

t— 

IOO 

100 

s 

>57 

14 

f> f L> 55 

t ,«9 

“ 0,o;j 

0,m6 

— 

2,30ft 

— 

M 2,5 

112,5 

S 2V\ 

S r E 

1 5 ^' 

9 

1 ,J 5 .i 

*.*34 

4 - 0.0(9 

° 4 H 5 

— 

2 , 3*7 

— 

lI2+ 5 

i 1 2,3 

s 4 El 

S j E 

*59 

9 

1,2^1 

> 4 S« 

— 0,089 

— 


2 , 23 * 

— 

li2,S 

It 2+5 

S 

s 

160 

» 

1 ,455 

1,261, 

4 OjH; 

0,139 

— 

Mil 

— 

112,5 

112+S 

■> 4 \Y 

S 1 E 










































































































ANALYSIS OF AUT|[QK*5 SURVEY OF TJIE DESERT- 3*9 


Cauiji 

\i.iuiUfr 

nf 

(tnlk-n, 

Ul!r. 

f 

Back* 

warili 

I'trt- 

wnnls 


AIk>vc 

njulliiE 

Hdow 
ilnrlinj* 
fKiiul — 

A In ive Below 

iiui'acc <*l ■,cic£:ii:e of 
Kata- Kata- 

St4 **rh mi. kfhCLi li 11 

DlilJLEICt 
ill in, 
(*roca *UfT 
[,j tulir. 

Distance 
in m. 
frillLl IuIk' 
tn staff. 

liiTtcUattllimtioo 
fn 1 in si nJT fn) dl tol*; 
to iniK?, in »in4T- 



March 













iCi 

14 

1,168 

0374 

— O.ooci 

0*133 

— 

^,415 

— 

112.5 

U2.& 

,s 2 h S 6 K 


id 

» 

U5S 

l ,41$ 

+ 0,o.|.--' 

0*173 

— 

2,455 

— 

1(2*5 

r 1 2,5 

.4 4 ES13 li 



> 

1*110 

I.311 

4- O.01S 

0.191 

— 

2*473 

— 

I13 f | 

t 12.5 

S 7 US $ E 


l&| 

ft 

* - j’ft 

1*488 

— 0.097 

Ot®H 

-— 

2*37* 


1(2,5 

112,5 

s 

s ? j: 


S 

Mu 

1 .jto 

+ 0,051 

0.145 

— 

2*4^7 

— 

1(2*5 

f 12.5 

S 3 M S fi Ii 


I C6 

ft 

I *200 

MS! 

+ 0,05* 

0,203 

—- 

2*485 

— 

H2, 5 

113*5 

S 

s 


167 

> 

02911 

1*385 

— 0,072 

O.tjl 

— 


— 

112-5 

[12,5 

s 

S 2 1: 


in 

ft. 

l,C$2 | 

O3S” 

“ O295 

— 

0*104 

2,M$ 

— 

112,5 

112*5 

S 3 K 

s 


ify 

1 

l,&Xi 

r .390 

+ 0,410 

0,340 

— 

2,51* 

_ 1 

112.5 

LI 2.5 

s 

S 1 li 


170 

ft 

1*2*1 

1-575 

- 0.314 

— 

0*008 

2,2t4 

— 

112,5 

112,5 

s r\v 

s 


171 


( t 7 5 - 

1*384 

4- 0,328 

G,JfK> 

— 

2*542 

— 

1 12.5 

112,5 

S15 ws 7 1 

j t 


173 

ft- 

Mr* 

1*394 

- 0,023 

0,237 

— 

2.519 

— 

112,5 

1(2-55 

s 

S 1 w 


'73 

V 

1 T =uj 

1 *i ?4 

+ U.023 

0,260 

— 

2,542 

— 

112.5 

E E 3,5 

S 2 \\ 

S 4 \V 


'74 

ft 

1+3*5 

017* 

- 0.056 

0.204 

— 

3,486 

— 

112,5 

1 T 2,5 

s 0 u 

S 8 YV 


'73 

> 

1 4°S 

J *362 

- 0.037 

0*147 

— 

2*429 

— 

112.5 

113.5 

S 8 w 



176 

■* 

l,4<>5 

I*aBS 

£ 0.120 

0,267 

— 

2 *S49 

— 

113.5 

1 12*5 

S 8 \V 

S 2 VV 


177 

> 

1 *265 

0,6 e 8 

4- 0,(47 

0*914 

— 

5*190 

— 

113.5 

112*5 

S 7 W 

S 3 M 


l7 a 

ft 1 ' 

CL Ski-j. 

I ,5jo 

— 1,006 

— 

0,092 

2*ujQ 

— 

r 12,5 

1 12,5 

S 1 E 

s 


'T9 

ft 

1-151 

n .no 

4- O.320 

0,2 3+ 

— 

2,510 

— 

112.5 

112*5 

s 

S 1 E 


180 

» 

I+SS9 

1,2-0 

■r 0,289 

0,523 

— 

2,So5 

— 

1(2,3 

II2.S 


s 



ft- 

1 *236 

%M 

- 0 ,159 

0*3(4 

— 

3,646 

— 

IJ 2*5 

112.5 

s s W 

s 


l$2 

> 

1*175 

(.492 

- 0,017 

0,347 

— 

2,02*^ 

— 

J 1 2.5 

112,5 

S 5*W s 4 W 


iS* 

ft 

l.l&r 

1,310 

+ 0,074 

0.421 

— 

3*703 

— 

1 12*5 

1 [2.5 

s 



184 

* 

1,722 

1,295 

- 0*073 

0,348 

— 

2.630 

— 

1 12.5 

M2.5 

s 2 w 

MW 



ft 

M5* 

(*4*5 

+ 0.025 

0,373 

— 

2,655 

— 

1 12.5 

1 12,5 

S 4 U 

S 5 '\\ 


rK6 

ft- 

(*3°7 


- O418 

0,255 

— 

2.537 

— 

112.5 

II 2.5 

S 4 

S sy\Y 


187 

ft 

i.vjo 

1-535 

4 - G,ofil 

O.316 

— 

2*598 

— 

112,5 

1 1 2*3 

S 7 \v 

S ;\V 


rim 

» 

l*5*i 

1*511 

+ <>,051 

0*367 

— 

2*649 

— 

112.5 

11 2.5 

s r\\ : s w 


189 

» 


1.45” 

+ 0,031 

Oi39« 

— 

2,68o 

— 

1 (2*5 

nZtS 

S 5 \V S 2 \\ 


tyo 

* 

I.48* 

1.430 

+ U,o6& 

0*466 

— 

2*748 

— 

1(2*5 

112,5 

S 1 w 

S 2 Y\ 


Ujl 

* 

1.1*8 

1,222 

+ 0,1 tie 

0,57* 

— 

2,854 

— 

112.5 

112,5 

5 4'U 

S 2\\ 


192 

k 

E.l'$ 

1,4^3 

- 0,165 

O.407 

— 

2*6*9 

— 

112,5 

112*5 

S $\\ 

S r W 


193 

1 

1,47* 

(*45* 

+ 0,02 fr 

0*433 

— 

2,715 

— 

112,5 

((2*5 

s 3'W 

S 4 \V 


m 

* 

1415 

0335 

+ 0,080 

0,513 

— 

2-795 

—= 

U2.j 

1 12.5 

S z V\ S 2 \\ 


(95 

1 

1*10? 

1,070 

+ 0^37 

0,550 

— 

2 .S 33 

— 

I12 >S 

112*5 

S 3’^ 

s 


196 

? 

J *155 

t -+>3 

- 0,05s 

<K&* 

— 

2.J74 

— 

112,5 

112*5 

S 1 U S 1 VV 


*97 

1 

1.39S 

1 ,323 

4- 0,1*7* 

0,564 

— 

2,846 

— 

112,5 

112*5 

S e \\ S 9 W 


198 

ft 

1-3+7 

l.sgB 

+ 0.049 

0*613 

— 

2**95 

— 

1 I2,g 

( 12*5 

S 7 W S 4 ^ 


tw 

1 

1,340 

1.37o 

- 0,030 

0*583 

— 

2.865 

— 

K 2-5 

112,5 

S 4 \\ 

S 4 W 


20D 

ft 

I.196 

1,212 

- 0,010 

0.567 

— 

2,549 

— 

11 2.5 

112,5 

s ^ w 

s >y\v 


tit dim, Jemrmty in Central Attd\ It* 


























































































320 


THE Lop-NOk I'ltn MM 


l '4mp, 


Nitmln 

of 

lUUtti*, 


I HHc 


fkcli- l-'trf* _ 

»brdl wr,nU. |Hlfft:tnCL ' 


AlhWr lido* 
*t£rtinj$ I itttjlEng 
j*>iis 1 + • [H?inl — 


Alum lVldw 
mrfa.cc ol !«iirfc*T wf 

Stosthun 


DittUfc 

fa 


f>i riaacc 
!h Hi 


Kr.«- tr.m^bc ln>n 'T J . iV l V 


Li' L11 Li FI fl.'l I (.llhC li. LllT. 


X tinxiion 


I is KLlign 


to ruti^ ti^ *i^H 


Cl. XI El 


201 

202 

2Uj 

204 

205 

206 

207 

2Q8 

209 

210 

211 

212 

215 

214 

215 

216 

217 
21* 
219 
220 
221 
222 

223 

224 

225 

226 

--7 

228 

229 

230 

2jl 

212 

253 

2 J 4 

235 
2 \f> 
2 37 
23 * 

239 

240 


March 

U 


*- 44 * 

i + j 8 : 

1.M15 

Mu 

l.JOP 

I,an 
MM 
I-37F 
MS* 
1.295 
l,2lM 
t> 4 ™ 

f> 3 s s 

I. 34 J 

1 -335 

l t 595 

lt<ii 

1,|66 
1 12S4 
l, 68 S 
i-jJ) 

1 .4-15 
I >335 

I r3&4 
lr «8 
If 2 7 5 
M<JO 
1,445 
MM 
< 4j3bH 
1,515 

I.269 
i .40-5 

t.774 

*. 3 M 

!,o 68 

U745 


i*74 
- 1*55 
,wxi 
r 4»5 
►211 
-?>7 
M 3 S 
t 3°7 
.369 
,i_;o 

♦j£; 

,104 

. 5 ?* 

412 

> 4*5 

-05 

t 343 

„ooH 

>«5 
■ 4 1 '■> 
■5S5 
>3?5 

,445 

,*57 

. 1*5 
2,ll j 

,1 lu 

. 5*5 

-S -*4 

> 3*3 

>435 

tj »4 

•431 

> 53 * 


+ 0,174 

- o,»:S 

- 0,ft^ 
■*■ 0 ,ijd 

+ o,0S 5 

- O»0(Ki 

- 0,oai 
4 - Q,d 6 H 

- o.oir 
4 - O.065 

0,f>jj 

+ 0,29s 

- 0.400 

+ O.J 75 

- O.OJ4 
4 O,0SSi 
+ O.oio 
+ O p rS 7 

- 0,aSj 
4 - 0 ,^[ 

- 0 *35 
+ O.I03 
-I- O. IOG 
* 0,U&| 

± o*ot» 
4 - 0,050 

- <>,295 
+ 0,435 

- O.JU4 
t- 0,295 

- 0,663 
4" o, Sii.| 

*- 0,196 

- O^ooij 

- 0,014 

- O-ljl 
+ OtJ 39 

- 0,152 

- 0,363 
+ 0,21$ 


0 , 73 6 
O.Wi I 
0,616 
0.755 

0.744 

0,7-3 

0,791 

0,774 

0,839 

0,83ft 

M134 

0*734 

0,9*7 

0,833 

0,623 

0,91* 

1.218 
0,*J33 
I-074 
Oi 93 * 
1 ,0+2 
1.14? 
T,o7S 
I.o;S 
I.128 
0,835 
1 ,:68 
MJ4 

1 *m 

0,6n 

U*5 

1.219 
1,210 
I , 1 no 
CyjSf 
MM 

1,172 
0 ,8c>j 
i .024 


3.021 

-,'>13 

2,Si>fci 

3^17 

3,1*2 

j.Qjfi 

3><*5 

3^73 

3 . 05 « 

J.I2I 

j*ua 
3 t 4 lii 
3^16 
3t«S9 
3*1 *5 
3-»l 
3-213 

JrS** 

3-15 

3-150 

3.221 

3M4 

3-414 

3r3*0 

3 > 3 '» 

3 > 4 I 0 

3.117 

3>5S* 

3*35* 

3i5 6 ' 

2.*n 

3-^7 

3>5°i 

%m 

3,39s 

3>=fi7 

3,606 

3 >454 
3t*9* 
Jij* 6 


*3 3,5 
M*,S 
**2,S 
It l l5 
112*5 
N3*S 

133 

133 

133 

*33 

*33 

133 

133 

133 

*33 

*33 

133 

*33 

*33 

133 

*33 

*33 

133 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 


I [2.5 S * \V s 1 \\ 
ui 5 S S 6 VV 
n 2,5 S 2 l\ S 4 v\ 
113 ,5 S 8W ; S 5 \V 


1 


S 


112,5 S 5 W S y\\ 
|S t W S 2 w 
s 4 W s 5 W 
S 2 \V S 1 'W 
S 8 a W : S 4 W 
S L1 ’W S j \v 


*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

*33 

[33 

*33 

*33 

*33 

>33 


s 7 WS 3 W 
S 12 \\ S to \\ 
S 8 \\ S y \N 
S 9WS13 vv 

si 1 ws a-w 
s 11 \v s 4*\\ 
S6WS i W 
s to \\ S 11 \\ 
S 2‘\vs 3 W 
S 6 W S J \V 
,S j\V S 
S 3 \VS( 3 'W 

s yvvsH w 
S 9 VV S 9 W 
S 6'WSi^ 
s 7 W|S 11 vv 
liirWjSs^w 
SivWSij'W 
js 14 vv Sr 3 W 
S 17 VVS13 u 
S 15 VV S 15 w 
s 14 \VS.>4 w 

S20 VV S 17 vv 


■j 


S 2\ W 
S28WS20 vv 
S53 VV S28 vv 
S31VVS29VV 
S 29 VV S 29 vv 
Sj4‘W!S30 VV 












































































# 


analysis of author's survfy of thk desert. 
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The subjoined table gives the results of each of the seven days, distance 
travelled* rise or fall* anti difference in meters. It shows at once that the surface 
was more irregular during the first three days than it was during the last four. The 
Irregularity, which amounted* for instance* on 10th March to a rise of 17.2 m, and 
a fall of 17.4 itl, is caused entirely by the jardangs; whereas on 14th March the 
surface was so extraordinarily level that for a distance of more than 1 1 km. we 
ascended on!) 3.5B8 m, and descended onk 2*944 m* 
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I have already said that [ tested my instrument at Alimisdt-bulak* and that 
a measured circle of 2756 m. gave a result of * a«i instead of ta«e. ;\s it fm 
impossible to determine the source of this error, whether it was due to the instne 
mem, u> the management of the staff, or to the taking of the readings, I have not 
used it as a corrective of the figures in the above Cable; but oven if it were an 
instrumental error, it is so insignificant that it neither affects the contuurline. nor tht 
result and object of the sum: V . which was to prove or disprove the presence of a 
depression in the northern part of the desert. 

I am perfectly well aware, that a survey such as this, that Ls not controlled 
in any wav either by fixed points determined beforehand or by a return to the point 
of departure, whereby one might distribute over the entire distance any error there 
might lie — 1 am well aware that such a survey does not possess full scientific 
value. But ;is a rigidly scientific survey would have demanded not only more men, 
camels, and provisions titan [ possessed, but also time which 1 could not spare, die 
results ] have obtained must pass for what they are worth until we are somehow possessed 
of better; and I will venture to express the hope, that if I ant not myself permitted to 
carry out a more perfect survey, J may at least direct somebody else to do it cm 
my behalf that is to say a complete survey of the Desert of Lop, coupled at the 
same time with a fresh examination of the changes which are now taking place, and 
will take place 111 the immediate future, in die distribution of the water there. 

Meanwhile, with the view of counterbalancing to some extent die weaknesses 
inherent in a single lane of traverse, even- possible care and precaution were taken, 
as 1 have already observed, and I place die fullest confidence in the accuracy of 
my survey, partly because of the pains taken, partly liecause of the experience t had 
already had at home tn similar work, and partly, and tfes especially, because of the 
movements which we ourselves saw were taking place in the Kara-koschun. If there¬ 
fore it should occur to any one to object, that the value 2.*, m„ as the difference 
nl altitude between the point of departure and the Kara-koschun. is probably too 
Kuk:, since it may be assumed dial the staff at each turn sank in a trifle, and that 
this after 34 + turns would amount to a considerable figure, 1 would reply, first, that 
the .tatt was handled with the utmost care, and, secondly, that if there is any error, 
it should run in the opposite direction, that is to say, (he value a.is* m . is rather 
too high, and the difference of elevation between the point of departure and the 
end of the traverse is more likely less than m than greater. And for this no 
other proof is required beyond the sample fact, that a few kilometers west D f our 
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line of traverse- the water was flowing towards the north ami north-east, ami con¬ 
sequently the surface there inclined hi the opposite direction to what it did along 
mur measured line. The contradict ton is however only apparent, and 1 will explain 
it presently. It proves at all events, that the result I obtained, — 2.2$’ m., cannot 
well be too small, but may rather l>e too great. 

The measured line amounts to 81.91*4 km., and on the whole runs north and 
south. In the course of that distance tin- elevation of 346 stations was determined. 
As I have already said* for the greater part of the way the distance between the 
staff and tin telescope amounted to 100 m- except wliert the jar dangs complied us 
either to lengthen it or shorten it; for the latter part of the traverse however 
the distance was greater, so Ehat the average for Lhe entire journey works out at 
1 tS m. 

On the accompanying section (Plate 36) all the 346 stations are shown, 
together with their respective altitudes relatively to the point of departure at Lou- 
tan; but the vertical values are multiplied by 20. Had the true scale been preserved, 
and the vertical values been given their proper proportions relative to the distance, 
the sectional line would, at all events to the eye, have been straight, and no de¬ 
pression would have been show n. An idea of the unparalleled flatness of the Desert 
of Lop, as well as of the unprecedented uniformity with which the surface keep* to 
the horizontal, may be obtained by imagining the 8.19 m, sectional line ol the plate 
to be prolonged ten times, until it amounts to 81,9 m- the altitudes being pre¬ 
served as they are now, so as to be strictly proportional to the length. I he diffe¬ 
rence in altitude between the highest station and the lowest throughout tin whole 
of this 81.9 m. long line would not be more than 6.49 mm., and, as 1 said before, 
the line would appear virtually straight. The occurrence of so extensive an area as 
this, with an almost horizontal position, in the heart of a continent may he described 
as something extremely unusual. Perfectly horizontal tines are characteristic of coasts 
and sea shores, but here we have almost the same thing in the middle of Asia: that 
is to say- a line which in Si.**3 km, does not fall more than 2.2*: m., equivalent to 
2. 7 u cm.' in 1000 m. or 2,79 rnm. in too m. But the thing that is of special interest 
is not this fall, which is evenly distributed throughout the whole of the line: it is 
more remarkable that at a distance of only 1862 m. from the shore of the Kara- 
kosehun we were only o.jfc m, above our point of departure, so that, to adopt the 
terms we have just used, we may speak of a rise of 0.3^ m, in 8O.0W km. But 
the station at winch this occurs is 2.662 m. above the level of the Kara- kosehun. 
Hence, if the lake were to rise only m. above its existing level, pretty nearly 

one-half of our measured line would be under water, and our point of departure at 
LbiHan would be covered with water to the depth of 38 cm. In the region imme- 
dlately west of our survey the conditions are quite different: there no rise of the 
lake's surface is called for, because the desert is already under water. 

It Ls even more remarkable that, in the northern part of the desert, along the 
line I surveyed, there arc: a whole series of stations that lie bdow the then exist¬ 
ing level of the Kara-koschun. These stations tire enumerated below; 
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From this table, as well as from tile sections, it appears that all these stations 
occur in the same neighbourhood, a part of the desert moreover which comes im¬ 
mediately south of Lbu-lan, where, according to the Chinese maps, the bed of the 
Lop-aor was situate^ The mean value of the last column is o .?jL> m., so that, taking 
the average, the tS stations quoted lie approximately 1 m, below the level of the 
Kara-koschun, If we possessed tin results oi several similar surveyed lines across this 
depression, we should be in a position to draw an isobathic map of the dry basin 
of the Lop-nor, and so get a picture of its cavity, showing the extent to which it 
has been excavated by the wind. The mean value just quoted is almost the same 
as that w hich We found to be the mean depth of the Kara-koschtm in the begin¬ 
ning of April 1900, namely o.«i m. 

The distance between stations No, and No, I34 amounts to 11*617 m > and 
along this stretch there are In all 54 stations, and of these 54 stations 5 t lie below the 
starting-point and 1 S below the Kara-koschun. U is however impossible to sa\ how 
great a portion of the line lies bebw the level of the lake. If how ever we assume that 
the proportion between the number of intervals oi distance (53) and the 1U stations Is 
the same as that between 1 1.617 m, and r T then _r = 3945 ni. hi round numbers 
It may be said that a distance of 4 km. lies below the level of the Kara-koschun, 
and if a canal were to be cut be twee 11 the two, those 4 km. would be covered with 
water. The remainder of the distance, or y.u km., would rise above the surface 
of the lake, though nowhere more than 3.40s m„ which is precisely half as high 
as the tallest kamisdi rises above the water-level of the Kara-koschun. Taking the 
mean of all the 36 stations which in the northern depression lie above the level of 
the Kara-koschun li. e, the stations between No, Si and No. 134), the stretch of 
km, would He i.i 4 j m, above the lake- ami it is only a question of time how 
soon this really small layer of day will be planed away by the wind. 
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Profil e of the measured line through the Desert of Lop. The vertical scale is 2000 limes greater than the horizontal scale 
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1 he first seventeen stations lie higher than our starting-point. No. 1 , which 
we fixed at Camp CL 1 X. I lien follows a stretch which is sometimes above, some¬ 
times below. No. i, though mostly above it. At Camp CLX the staff was 0.197 m. 
below station No. 1, indicating a fall of barely 2 dm. in a distance of 9140 m. 
Between station No. 81 and No. 134 there are only three points that lie higher than 
the starting-point. The interval between No. 135 to No. 149 also lies below the 
starting-point. Next follows a stretch of extraordinary flatness. Camp Cl.XII lies 
0.100 m. above station No. 1. and Camp CLXIII 0.744 m. above the same; so that 
between these two stations, a distance of 13,007 m., there is a rise of 0.644 m. Of 
the 51 stations only 4 lie below the starting-point, and the amount is very small, 
0.164 m. at the most. This stretch of the route brings us up to the crown of the 
.scarce perceptible swelling, situated, at its highest, 1.415 m. above the point of de¬ 
parture. ITom this »culminating point*, barely the height of a man, the surface falls 
away towards Camp CLXIV, which lies 0.440 m. above station No. 1. While the ascent 
up to the culminating point of the swelling which separates these two desert lake-depres¬ 
sions is extraordinarily uniform, the descent to the south, towards the Kara-koschun, is 
lar less uniform; anil l>oth the difference of slope and the difference of 2 m. elevation 
in a few’ hundred meters of distance begin immediately south of the swelling, and 
continue down to the shore of the lake. Although the sectional line undulates in 
waves, the general fall is nevertheless quite perceptible. At Camp CLXV the staff 
was 1.732 m. below station No. 1 and 0.550 m. above the Kara-koschun. 

I he accompanying section (see Plate 37) shows with especial clearness and 
distinctness not only both the depressions of the Desert of Lop, but also the swelling 
between them. It is only by exaggerating the vertical scale in this extraordinary way 
that the differences of level at the different stations can lie made evident to the eye. 
Here the vertical scale is exaggerated 2000 times, that is to say, the 41 cm. long 
projection would have to !>e repeated 2000 times before it attained its natural dimen¬ 
sions in relation to the heights here shown; or in other words, if the vertical scale 
1 have employed be retained, the base-line would have to be extended to a length 
of 819 m.. or very little short of a kilometer. In spite of its preposterous dimen¬ 
sions, our plate does give a connected general view of the surface-relations of the 
desert. First we have Camp CLIX. a purely arbitrary point, where the surface has 
been excavated by the wind. This is evident from the fact that the houses of L6u- 
lan stand upon pediments of clay 2 to 3 m. high, which have, of course, been 
formed since the old lake of Lop-nor disappeared. Camps CLX and CLX I lie 
lower than the first camp, but the three succeeding camps lie above it and indicate 
the flat step at the threshold of the swelling. Camps CLXY and CLXYI lie lower 
than the first and l>elong to the depression of the Kara-koschun. The lowest of all 
is Camp CLXI, 0.381 m. below the level of even the Kara-koschun; it is situated in 
the middle of the Lop-nor depression 

The similarity between the parts of the surveyed line that come north of the 
old Lop-nor and those north of the Kara-koschun is at once very striking. Hie 
irregularities of the surface there are considerably greater than they are south of die 
two lakes in question. But it should be observed, that, while the tract north of 
the Kara-koschun has not any other noteworthy hollow’s or elevations except those 
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shown in the sectkiaS the region north oi the Lop-nor « forty 
and irregular, each i.u.-rval of .00 m. between ^ ***>■ 

number of jarfangs and wind-eroded gullies, which are not shown at all ,n the sec¬ 
tion fti 148 above). Even on the greater section (FI. J&) all lrT ' 

rititrsi do not find a place, and even if the horizontal scale of the section were to bt 
prolonged twenty times, die jardangs would still lie quite close together 

The dissimilarity between the northern and the so,.them slopes of the swelling 
becomes therefore all the more pronounced, the former being very much Hatter than t In 
latter. The entire surface there consists of schor. once covered by a salt lake. l» 
northern slope belonged at a later date to the basin of the Lop-nor, the southern 
at a still later date to the basin of the Kara-koschun. Possibly the greater arching 
of the latter may he due to the more recent desiccation and the accompanying pro¬ 
cess of expansion, while the slightness, of effect which the wind produces upon a 
schor surface as compared with a clay surface may have helped to make the Lop 

nor done flatter than the Kara-kosclnm slope. 

The greatest inclination along the whole line occurs between station No. ,0 
and station No. Si, namely 5 .«S m. in a distance of only 400 m. Hence along this 
stretch the difference of elevation is two to three times greater than that between 

die terminal points of the whole surveyed line. ... 

I have made my Piffle (37) also embrace the Eara-koschun, although its basin, 

in contrast to that of the Lop-nor. is absolutely unexplored m this meridian. L he 
r, -presentation 1 have given therefore in the transverse section of the lake does not 
claim to he anything more than approximately correct. I have assumed lts brea 
,,, ,, km., while I have taken the conditions of depth as hemg about the same 

“ iv are in the quarter where die river-arms A-F flow M tf the lake. Hence 
my section shows a maximum depth of 4. m. Hu, i hasten to say. ,1 fe exneme y 
unlikely tint such a considerable depth as this occurs anywhere in this eastern art of 
the Kata-kosdum. Wo did sound that depth, it is trim, m die arm L. hut not only 
does C lie a good deal farther to the west, in a district better protected against the 
drift-sand, hut the sounding was taken in a spot that had been excavated by an 
eddv. it is very likely that the deepest hollows in this part of the Kara-kus, him 
are‘not deeper than the deepest hollows of the Lop-nor. 1. e. i.«* «-s*. 

1-m m. below the level of die Kara-koschun at stations No. Sj, No. .1., 

No. ,20. It is also conceivable that a considerably greater part of. the bread 11 
km.) than what I have shown in the section consists of dry land. And, last hut 
not least, it is very probable that thu breadth of tile Eara-koschun on this meridian 
Is not greater than that of the Lop-nor. or If to 12 kilometers, although 1 have 
taken 25 km. as the average hreadih of the Kara-koschun. 

[ have also entered on the section several other measurements for comparison. 
\t 8 1 ^ cm. (on the Plate) from the southern shore ol the Kara-koschun we already 
reach the 2QO m. line above the lake; hence on the section it ought properly to 
He , m . : dx>ve the line which marks the surface of the Kara-koschtw. I his shows 
plainly the extraordinary' difference in the slope north and south of the lake, lhe 
deepest sounding taken in the Kara-kosehun. 5,150 m., is rather more than die highest 
point on the surveyed line, 4-791 nu The highest point on die shore ol the Kara* 
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kpsdnin is the plant-bound sand-dune at Kum-tschapghan 5 namely to ^ m, I tic 
longest reeds i measured in 1896 rose 6 m. above the water-level anti descended 
2 m. below it. Hence this extraordinarily vigorous and luxuriant kamisch, to which 
we found it Impossible to force a passage in ityoo its stalks were 6 cm. in 
circumference at the water-level — towered up more than one meter above the culmi¬ 
nating point of the surveyed line and 3.71s m. above the point of departure. This 
circumstance again, that, throughout the distance of S 1.9 km., we were never higher 
than the seed-vessels of this kamisch as it swayed in the wind in the marsh of the 
Kara-lcoschun, — this circumstance again is well calculated to convey a 1 iear idea 
of the unparalleled flatness of the country\ Finally 1 have indicated the height of a 
man standing oil the shore, 1.75 m,‘ a loaded camel, on die other hand, would with 
the top of his burden reach up to the horizontal level of the point of departure. 

A rise of 2.11*3 m. in the water-level of die Kara-koschun would cause this lake 
to expand to an extraordinary extent; but along the line we measured it would not 
lead to any communication with the Lop-nor basin, though if communication were 
established, this lake would become a lake of considerable si/e. Undoubtedly com¬ 
munication w r as at that time already established between the two depressions west of 
our line of traverse; this was owing to the formation of the new lakes originated by 
the arms A to F. which in 1901 had by no means reached their most northerly point, 
but were still moving steadily on in the direction of the Lop-nor depression. Sooner 
or later they w ill I ill it, unless there happens to be a threshold or ridge west of 
Camps CLXll and CLXHL But this is little likely, for in 1900 we crossed depres¬ 
sions in the Lop-basin which were filled with sand, and which were quite distinguish¬ 
able without the aid of instruments. 




CHAPTER XXIII. 


GENERAL HYDROGRAPHICAL RELATIONS OF THE TARIM 

DELTAIC REGION. 


Before proceeding to inquire into the cause of this remarkable horizontality, 
which, covering as it does such a large area in die middle of Asia, may he regarded 
as an exceptional circumstance* 1 will for a moment call attention to another question 
connected with the l.op-nor problem. In 1S96, whilst travelling along the eastern 
hank of the Ilek, Avullu-kol, KaiU-kol. etc,, as lar as Kum-tscheke. I could not help 
observing, that the ltek flowed towards the east-south-east, while the chain of lakes 
from Avullu-kol downwards stretched towards the south-south-east, so that in this 
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way the two dominant directions make a very distinct angle, the apex of which is 
precisely at the spot where the river empties itself into the Avullu-kol. At that time 
my knowledge* of the country and of the relief of the deserts in the vicinity was 
much too limited, anil I now lint! that the theory which I then put forward, partly with 
the view of explaining the origin of the angle itself, and partly for the purpose of 
establishing a connection between the old Lop-nor and this eastern chain of lakes, 
was incorrect, or at any rate can only be accepted as partially correct. I me, it 
agreed with the observations I made later, that tire lick, in virtue of its current and 
its power of undermining its hanks, may preserve its position for several years, 
while the chain of lakes will be compelled by the advancing drift-sand to shift their 
positions to the west, or at all events their eastern shores must advance in that 
direction. On the other hand it was quite an error to look upon the Kara-kol and 
its neighbour lakes as a last lingering remnant of the Lop-nor, which have been 
pushed thus far west in consequence of the sand-storms being reduced to a minimum. 
For, as I have proved above, it was the Kuruk-darja which emptied itself into the 
lake of Lop-nor. [ was also led to the conclusion, that the desert is gaining ground 
at the cost of the Kara-kol lakes, by the following facts, — the sand-dunes reach their 
greatest height close to their shores; several of the sand-dunes form peninsulas, 
projecting like capes and tongues out into the lake towards the west-so nth-west; 
immediately east of the lakes there are numerous pools and lagoons, which, though 
now cut off from the lakes, were formerly integral parts of the same; the forest 
exhibits various stages of maturity', proving that it has travelled westwards at the 
same rate as the lakes have done. On the other hand those facts failed to suggest 
the extent to which the lakes in question formerly stretched to the cast, nor indeed 
can a definite answer be given to this question until after the desert I between the 
Kara-kol lakes and the old Lop-nor has been thoroughly surveyed. 

[ have just said, that the theory I suggested In 1S96 can only be in part 

correct. It is to a certain extent corroborated by the existence of the trench 

running from west-south-west to east-northeast, and containing all the great depths 
— Markat, Hck, Tajek-kob and Lop-nor, in one of the sections belonging to 

the hy*psometrical resume aL the end of this volume, 1 have inserted a depression 

which probably exists between the Tajek-kul and the Lop-nor. Hut how far the 
Kara-kol lakes really T were connected with the Lop-nor, and especially with that 
part of it which we crossed in making our survey, it Is at the present time im¬ 
possible to say. As however I have supposed, that west and west-south-west of 
stations Nos. Si. 82 and S3 in our measured line there exists an even more important 
depression, and seeing that die circumstances to which 1 have alluded as existing 
on the east side of the lakes Avullu-kol, Kara-kbl, Tajek-kob and Arka-kbl prove 
that thi.s chain of lakes formerly extended larther to the east, there is no real 
objection to the assumption, that, at some distant epoch in the past, the whole of 
this region formed a single connected basin filled with water. Nevertheless if we 
adopt this suggestion, it brings us face to face with certain difficulties in another 
direction. For if the whole of the basin in question were filled with water. It would 
have continued to contain water, nr at any rate a great part of it would still contain 
water, even after the Kuruk-darja dried up; the only difference would have been, 
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that the water would have flowed into the western [fart ot" the lake, instead oi as 
hitherto into its eastern part. It is possible the great lake may have liad a shallow 
’threshold 5 across its middle, anti so have become in the course of time divided 
into two basins, of which the eastern basin subsequent!) dried up. while the western 
basin gradually contracted on its eastern side. 
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I fowever there is no need to have recourse to speculations of this character, 
for there is another explanation which in an admirable manner agrees with the 
observations we made in this interesting desert, the surface features of which* 
as well as its other geographical problems, are so intimately connected with the 
wind, Mut in order to trace out this explanation, it k not enough to follow the 
direction of the water. as I did in 1896; it is also necessary to obtain a more 
general idea of the surface-relief, and especially of the conformation of the desert. 
Upon comparing the old Chinese maps with our modem maps, we are astonished 
to nntl that a part of the lowermost Tarim has a meridional course, whereas the river 
taken as a whole formerly flowed almost due east. At that epoch the shortest, as 
well as the most pronounced, line of fall was from west to east, and one would 
naturally supj>osc that any change in the position of its bed would result in the 
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river taking a diagonal course, towards the south-east, that is from the neighbourhood 
of l ikenlik along the Ik k. across the Aviillu-k-BL to the eastern part of the Kara- 
koschun. Instead of that the changes which then took place have resulted in a 
north-south course, from the Tsdiivilik-kbl and Avtillu-klH to Tschigelik-uj. Hence 
the section from Afghan to Tsdtigelik-uj or from Avuflu-kol to Tschtgdik-oj formed 
a right angle with the Kuruk-darja, ITie angle formed by the two arms of the 
Hwang-ho, that is to say the old arm which the stream followed between 1290 
and 1S52 and the existing arm which it lias followed since 1852* only amounts to 
6 d\ and yet those two arms embrace between them the mountainous region of Srhan- 
timg. In tlie case tno of other deltas whose ramifying arms are spread out wide by 
the accumulated sediment deposited between them, the angle made by the extreme* 
outside arms seldom amounts to a rectangle, as it does for instance in the Nile. 
Tlie corresponding angle of the Amu-darja is at first greater than a right angle, 
but if the whole of the delta be taken into account it is less than half a right 
angle. The angle between the Meghna and the Hugh in the lianges delta is 55°, 
and, to quote only one other example, the deltaic angle of the Tschertschen-darja 
lies between 50 and 6o\ 

And just as the meridional course of the Tarim lorms a right angle with the 
Kuruk-darp, so also the chain of lakes Avullu-kbl to Arka-kbl lorms a right angle 
in relation to the KaraTmran and Kara-koschufl, The cause of the river’s changing 
iLs bed was that to which similar alterations in the Tarim have always been due. 
and also the same as that which was operative at the mouth of the Hwang-ho, 
namely the river having come to lie at too high a level relatively to the circum¬ 
jacent country. Later on we shall again have to consider the Forces which have 
contributed to the origination of an entirely new lake either subsequent to 01 con¬ 
temporaneously with this change m the river-bed. What [ particularly desire to 
emphasise just now is the existence of two systems of depressions, intersecting one 
another, in both the Desert of l schertschen and the Desert of Lop, One system, 
running from west-south-west to east-north-east, is dial of the Kara-burau T die 
Abdal lakes, and the Kara-kosclum. die lower Tschertschen-darja. and innumerable 
bends of the existing Tarim, especially the section between Basch-atghan and Ajagh- 
arghan (Ajrilghan), The other system runs for the most part north and south, 
'Ihc Kumk-darja was in its time independent of both these systems, following a 
natural line of fall towards the old Lop-nor. 

[ have already called attention to the fact that practically all the ramifications 
and extensions of the Kara-kosduin point tike lingers towards the east-north- 
cast, flowing in gullies excavated by the wind during the arid period. Idle 
west-south-we st to east-north-east system of depressions may therefore be regarded 
as an effect of the wind. At first sight it may seem like a paradox* when I go 
on to say. that the other system of depressions, which intersects the former at right 
angles, is likewise a result of the same east-north-east wind. But the contradiction 
is only apparent; for the same wind that by corrasinn hollows out the gullies be¬ 
tween tlie jardan.s of the desert likewise heaps up the drift-sand into dunes* The 
several individual dunes have therefore a steep descent towards the west-south-west; 
but the great accumulations of countless separate dunes, rising to 100 n\. in altitude. 
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which occur in the Desert of Tsehertschttl, turn their steep faces towards the west- 
north-west, a result which we traced to the fact that the accumulations decrease m 
height towards the south, in consequence of which they in that quarter advance 
more rapidly towards the west. On the whole the chain of hajirs which we followed 
led us south-south-west, tf now this theory is sound, that the rate of progress ol 
the dune-accumulations is proportional to their sand-mass, it might be expected that 
the bajirs in the Desert of Lop would stretch from the north-north-west to the 
south-south-east, or from the north-west to the south-east, because the volume of 
sand in the Desert of Lop decreases from north to south. In that part of the 
sandy Desert of Lop which lies north of the newly formed lakes, Lhey stretch on 
the contrary from north-north-east to south-south-west, or in other words parallel to 
the bajir depressions of the Desert of Tschertschen. At the same lime It must be 
liome in mind, that the bajirs of the Desert of Lop are rudimentary and only some 
twenty or thirty meters in length, and that they are situated between individual 
dunes, nui between dune-accumulations; moreover, as 1 have already stated, the 
sand in this part of the desert is probably affected by the jardangs and the wind- 
eroded gullies, so drat the position which the sand assumes in relation to the wind 
is not normal 

Both the jar clangs and the wind-eroded gullies decrease in numlxir as well as 
in boldness of relief from north to south, a fact due in no slight degree to 
the circumstance, that the sand which lies there neutralises the corrasion of the 
wind. The bajirs we observed between the western extensions of the northern 
desert lakes and the northern shore of the Kara-koschun are therefore disposed from 
nort It- north-west to south-south-east, or rather from north-west to south-east, as 
indeed might be expected from the direction of the prevailing wind. 

These characteristic bajir depressions we regard as having been originated by 
die w ind. While the masses of sand are effected by the prevailing winds, the bare 
gr-mtul between the sand-waves Is subjected to the influence of the meridional winds 
only; consequently the bajirs m the Desert of Tschertschen form spoon-shaped 
hollows, and these, if situated close to the right bank of the Tarim, get rilled 
with water. The circumstances are no doubt the same in the Desert of Lop, 
although on a far smaller scale: indeed everything there is on a smaller scale. 

Our investigations have brought ns therefore to this point, that the bajir 
depressions are hollows on the lee side of the dune-accumulations, and consequently 
form a system of depressions all more or less at right angles to the other system, namely 
the depressions which are excavated directly by the wind. But, as we have seen, 
the bajir depressions are by no means parallel to one another, a consequence partly 
of the mass of the sand partly of the configuration of the ground. If we compare 
th,. ps isitinns which the bajirs occupy in different parte of the desert, we find them 
to be oriented in such a way as to suggest that the prevailing wind does not bios* 
uniformly parallel to itself A consideration of the wind-eroded gullies and jardangs 
j n the Desert of Lop led us to the same conclusion, for in its north-east part tin y 
even lie north to south, then north-north-east to south-south-west, and north-east to 
south-west, suggesting that, while the wind blows From the north nr the north- 
north-east in the northern part of the desert, It comes more from the east-north- 
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east in its middle, southern, and western parts. What direction it blows from in 
the interior of the Desert of Tschertschen it is impossible to say, that desert being 
absolutely inaccessible during the period of the storms. Possibly the predominant 
winds there are due east or east-south-east. Under these circumstances the paths 
of the winds would describe concentric arcs, the geographical centre of which would 
be situated somewhere in the neighbourhood of Urumtschi. Of course I do not 
mean that in this respect there is perfect regularity; for instance, the same east- 
north-east wind prevails in the valley of the Tschertschen-darja as blows across 
the marginal lakes of the Tarim, and perhaps we ought to put the centre ot the 
concentric arcs in the vicinity of Ala-kul. Hut if — and this is for our present 
purpose the main thing — the paths of the winds do describe arcs, it is no longer 
difficult to understand, that it is impossible for the bajir depressions to run parallel 
to one another. Nevertheless in the present connection we get nearer to the actual 
causal relations if we assume, that the existing relief of the desert is the result of 
the combined effects of several different factors, such as the volume of the sand, 
the character of the surface, the relative altitudes, and the wind, but that of all 
these factors by far the most potent is the wind. 

The indications which seem to point to the arc formation of the winds’ patlis 
are shown in the subjoined table, beginning with the marginal lakes of the larim; 


Sejt-k8l.N. 29 0 E.—S. 29' \V. 

Basch-kol.N. 25 0 E.—S. 25 0 W. 

Jangi-kol.N. 15 0 E.—S. 15 0 W. 

Golme-kati.N. 23 E.—S. 23 0 W. 

Karaunelik.N. 16 0 E.—S. 16 0 W. 

Ullugh-kol.N. 6° E.—S. 6° W. 

Begelik-kol.N. i° E.—S. i° W. 


This table shows that, as we proceed from west to east, the long axis of 
these marginal lake tends to coincide more and more nearly with the meridian, 
the only exception being the Golme-kati. Actual coincidence is attained in the 
Tarim below Arghan. and in the Ilek below the Arka-kol. The small bajirs in the 
southern part of the Desert of Lop stretch from north-north-west to south-south¬ 
east. If all these various long axes be prolonged as in PI. 38. they will be found 
to meet in the vicinity of Urumtschi, and thus they coincide with the radii of a 
very large circle. The Jatim-tarim, the Jemischek-kok-ala, and the Ettek-tarim all 
How nearly meridionally. The chain of lakes from Avullu-kbl to Arka-kol run pretty' 
nearly on a meridian, or at all events from north-north-west to south-south-east. 
On the other hand the portion of the Tarim between Karaul and Arghan, and the 
portion of the Kontsche-darja between Korla and the Avullu-kol, have made them¬ 
selves quite independent of the lines of the older depressions: they intersect the 
continuations of the other two systems of depressions and follow the fall prescribed 
by the trough-shaped conformation of the country, a conformation which in the 
locality alluded to is still fairly distinguishable. 

What now was the aspect of this region during the i>eriod of its hydro- 
graphical development, the occurrence of which is proved not only by the actually 
Htdin x JcMrtuj im Cmtral Alia. II. 43 
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existing data, but by the evidence of the Chinese maps? There can be no doubt 
that south of the lowermost Tarim (= Kumk-darja) there extended a >sea of saneb 
similar to that which at the present day is found everywhere along: the south 
side of the larim, South of the lake of Lop-nor the country must on the other 
hand have been virtually tree from sand, just as the country is now south of the 
Kara-koschun, and that because by far the greater part of the drift-sand — pro¬ 
bably the whole of it — which was blown across the lake, dropped into it. and so 
helped to fill up its basin. What happened when the Tarim shifted its position? 
I his question is difficult to answer, because we do not know in what way the 
change in question took place. Uut whether it took place by successive si< ps. one 
alter the other, or was effected all at once, a* in the case of the Hwang-ho. the 
result was equally the same. In the former case the dunes would be washed away 
piecemeal, until the remnants that were left fell an easy prey to the storms. In 
the latter case the relatively narrow strip of desert which trisled north-east of the 
new river-bed would be driven by the east-north-east wand directly against the left 
bank of the Kontsche-darja and the masses of sand which slipped down the lee 
sides ol die outermost dunes would be swept away by the current into the river-bed, 
helping to fill up. not only the bed itself but also any depressions and lakes there may 
possibly have been there. What the Kontsche-darja thus effected was to raise a 
barrier against thr further westward advance of the mass of sand existing in that part 
ot the desert. On the other hand as a consequence of the migration ot the current 
from the Kuruk-daija to the Kontsche-darja (we are for the present disregarding the 
Tarim), the volume of the sand north-east of the lower Kotftsche-daija or the lick 
increased raLher than diminished in amount, because the old Lop-nor and the Kuntk- 
darjiL no longer placed any hindrance in the way of the unrestricted movement of 
the drift-sand towards the west-south-west. The sandy desert begins indeed 
im mud lately above Turfankaraul: above that point there is no drift-sand. 




lug. 159 , 


One effect that the Kontsche-darja must inevitably have produced was to free 
from sand its right bank or, generally speaking, the country immediately south-west 
of the river, because the sand-dunes which previously existed there must have 
tra\died farther inwards the nest--south'-west, without any successors coining from 
the east to take their place. Hence the region tliaL intervenes between the Komsche- 
darja or the Kumschekisch-tarim and the Tarim itself must in course of time have 
become swept entirely dean of sand. And such exceptions to this as exist are to 
be explained by the fact thaL the vegetation which followed the water bound 
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the sand together over a not inconsiderable area. What must have happened is 
illustrated in fig. 159. r I he upper figure shows a section of the desert from north¬ 
east to south-west at the epoch of the ancient Lop-nor. The lower figure depicts 
what must Have happened with regard to the arrangement of the sand after the same 
belt ot country' was cut through by two river-beds in a direction almost at right 
angles to that of the prevailing wind. The reason the high dunes on the right 
bank at the Tarim plunge vertically down into the river is the continual straining 
ol the stream towards the south-west, the consequence being that it gradually 
washes away the sand at the base of the dunes. 



Fig. 160. TilF. HEK AT ORDFK-JAnrrUTSCH; SASU-rtVSES DESCENDING ABRUPTLY INTO THE RIVER 

OS STS EASTERN PANE- 

Several circumstances conspire to prove that the country south of the system 
of the Tarim and the Lop-nor as depicted on die Chinese maps, that is in the 
first centuries of unr era, consisted of nothing but sandy desert, without the smallest 
trace of an oasis or other variation. Along the left bank of the whole of the 
lower Tschcrtschtn-darja we found the high sand very close to the stream, often 
directly touching its bank, e, g. at FschtlkiJii, where the delta proper begins. The 
western anti southern parts ol the Desert ol Lop are ’till tilled with drift-sand. 
Finally, there is a good deal to be learnt from the tin bed of the Fttek-tarim. 
This stream used to flow on the whole from north to south, the onlv deviation 
being at Kulfcschuk-koli and Ddto, where ils course was south-east Generally 
speaking therefore, the line of depressions linked togedrer by the Eltck-tarim runs 
parallel to the chains of bajirs which exist nearest to them both on the east and 
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on the west. There can be no doubt* that at the time when the river first turned 
towards the south at Basch-argban, and formed the Ettek-tarim, it made its way 
along a string of bajir depressions that already existed between two dune-accumula¬ 
tions. These already existing hollows soon because filled with water, and no doubt for 
some time formed a series of small lakes, similar to the existing chain <4 the 
Sad ak-kb I. Kias-kol, i. schongdeoh etc* that constitute the eastern waterway* In 
process of time these small lakes became filled with fluvial sediment, and very soon 
the regular channel* possessing approximately the same breadth throughout, came 
into being, t. e* the south-going stream known subsequently as the Ettek-tarim; and 
lastly the forest spread along its bank* 



Fig, i6t. another view from the same fi.ace* showing an eddy of teie river entering cuf 

SAND OX THE EASTERN HANK. 


Nor is this description of what took place either a vague assumption or a 
mere speculation: the occurrence mu at of necessity have happened in this way. For 
east of the I agh kum there still exists a bajir, drawn out north and south, anti 
forming merely one link in a chain of bajirs that stretched exactly parallel to the 
Ettek-tarim, although merely insignificant fragments of it now survive, owing to Its 
having been in great part destroyed by the wind since the Tarim assumed its 
present course, and thus raised an insurmountable barrier to the continued advance 
of the drift-sand* It is equally evident, and equally clear, that the new bed of the 
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Farim Irom Ajagh-arghan downwards likewise followed a pre-existent chain of bajlr 
depressions, running almost exactly parallel to the chain of the Ettek-tarim. 

'] lie differences that obtain between the Ettek-tarim and the Tarim have nothing 
whatever to do with the existence of the series of original bajir depressions. 'The Ibrmer 
stream below Baxch-arghan is generally much more plentifully equipped with forest 
titan the latter is bdow Ajagh-arghan. Whereas the latter below' Schirge- lscIi apghan is 
entirely destitute of forest, we already found forest beside the former at the point 
where vvc approached it, along the line of the route running to the village of Lop, 
Again, the Ettek-tarim is more deeply embedded in sand than the Tarim is; 
indeed at this point there exists on the right bank of the latter a pretty broad zone 
of bare steppe, and its eastern or left bank is likewise pretty free from sand, or at all 
events it has far less than its neighbour has. It is precisely this circumstance that 
constitutes the greatest difference between the two rivers. The left or eastern bank 
of the Ettek-tarim is accompanied by a considerable ridge of dunts, which culminates 
in the conspicuous sandy eminence of Tagh-kum. In some places this ridge of 
dunes has begun to encroach upon the river-bed since the stream dried up. and 
thus the encroaching sand, shaping itself into thresholds, tends to restore the bajir 
depressions to their original appearance of a chain of detached hollows. The reason 
there exists no corresponding ridge of dunes on the east bank of the Tarim is that 
the llek, below the Arka-k#!, served for a prolonged period as the sole channel for 
lW vntirc volume of tin- Tarim system, which then proceeded, via Srhirge-tsdiapghan 
and through the bed of the fokus-taring to the problematical 1 tschu-kol, and rim 
the whole of the eastern waterway fenced off the drift-sand sufficiently long For the 
region between the Uek-Tokus-tarim and the lower Tarim lo be swept practically' 
free from sand. On the other hand there are dunes of not inconsiderable magnitude 
gathered on the eastern bank of the Itek and on the northern bank of the Tokus- 
tarim, because in the desert, regions to the north-east there exisLs no hydrographical 
hindrance to the free advance of the drift-sand. 

The existing disturbance in the arrangement of the sand is therefore due to 
the three parallel rivers* the lick. Ettek-tarim, and Tschong-tarim, and that in the 
order named. Previously this region formed a compact sandy desert with an extra¬ 
ordinarily regular architecture and parallel chains of bajirs extending from north to 
south. The accumulations of sand grew at the same time continuously higher and 
more massive from east to west* the section being that shown in A on fig. 162. For 
some time after the Tarim broke away to the south and formed tht llek arm along 
one of the chains of bajirs, no other change was observed in the disposition of the 
sand except that a continually broadening belt on the right (west) bank of the llek 
became free from sand (B). Later the water made a fresh path for Itself through 
a more westerly' chain of bajirs. the Ettek-tarim, anti this stream was hummed in 
by even higher accumulations of sand than the llek* The section is shown in C; 
whereas D shows the arrangement at the present time, the region between the llek and 
the Tarim being practically free Irom sand, while between the Tarim anti the Ettek- 
tarim considerable dunes still persist. If the river maintains its present jm-iiion fora 
sufficiently long period of time, these dunes too will continue their journey westwards, 
ami overwhelm not only the bed. but also the forest, oi the Ettik-tarim, 
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A rough sketch of the waters advance towards the south is given in fig. 163. 
A B L t> E represent a scries of bajir depressions. The surface of the ground falls 
a couple of meters between A and E f but the greatest depth th A lies a couple of 
meters lower than the greatest depth in E. Since then A has a lower absolute 
elevation than E, the water, after filling the whole of the deep depression A. must 
run over its southern edge and proceed to R* which it will fill in like manner, and 
so on until it gels to E, where the surface-level is lower than in A* though the 
depth is very slight. If then we travel along the line A in fig. 104, i. e. along the 
bank of the newly formed waterway, we find a gentle fall from north to south, hut 
if we proceed along the line B from one depression depth to another, we observe 
a rise from north to south. This is precisely what the actual facts an;. If now we 
prolong these lines towards the north as far as Lite latitude of the E ajek-kok we 
shall find that there is no change in the relations. In that direction the line A, 
which indicates die water-surface, continues to rise* the line R to fall, until in the 
Fajek-kbl we have the deepest depression in the entire chain; and from that j oint 
again the depth decreases right up to the Kuruk-darja, The liek arm, which lies 
next to the lajek-kol on the west, and in which we sounded a depth of 12.^5 m., 
may be regarded as the northward continuation of the chain of bajir* through which 
the Tarim now flows towards the south, so that here again the depth decreases 
towards the south. Finally the deep depressions around Markat may be regarded 
as tile norther!) continuation of the HUek-tarim chain of depressions* in wliidi the 
relations are in every respect the same as in the other two series ti the east. 
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Mg. 163. EM A AMD & WE HAVE VERTICAL SECTIONS FROM W TO £ THROUGH ORDINARY RAJIR& AUl» 
DUNE ACCUMULATIONS IS THI: REGION WHERE THE MEBIDIONAI TARIM NOW IS SITUATED, IN C ,VE HAVE 
TO THE LEFT (w) THE NEW-COMER. THE ETTEK'T AR11I , ANE‘ TO THE RIGHT (e) THE ILEK. IN U THE 
ETTEE-TA K. E Nl h DRY, Tilt SAND ACCUMULATION lf> COVERING ITS OLD HKti r THE HR ERE ST TARIH IS 
FORMED IN THE MIDDLE Of THE SECTION, AND TO THE HlflHT IS STILL T!ft HIK WITH ITS WESTERN 
RASE SWEPT FHEt FROM SAND. THE FJiM/RF EHOwS HOW THE RIVERS HAVE ALWAYS UAJ it THJ-.jk 
COURSES IN HIE EXISTING CHUBS OF If AJIR-DE Til ESS 1 i>MS. 


I fence, strange as it may appear at the first sight, that the chain of lakes 
AvuHu-kol to Arka-kol is so long and so narrow* and stretches from north-north-west 
to south-south-east* at right angles to the west-soutie west to east-north-east direction 
which prev ails in the Kara-kosclum* and probably also in the dry basin of the Lop- 
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nor. nevertheless, after the discussion 1 have set forth above, the relative positions 
of these axes will, 1 have no doubt, appear perfectly dear anil natural. The lakes 
simply coincide with a line of old bajir depressions, anil the narrow | sassages which 
separate them are simply the former thresholds, which, previous to the advent ot 
the water, divided the bajirs one from another. A comparison of the valley of the 
Ettek-tarim from Tana-baghlaghan to Kutschmet (see PL 17 and iS of the Adas) with the 
series of bajirs No. 13 to No, 25 in the Desert of Tschertschen (see PI. 13 of the Atlas) 
will convince us at once that the former, the valley of the Ettek-tarim, must origin¬ 
ally have presented the same appearance, and have possessed the same morphological 
characteristics, as the latter series of depressions does now. If the altitudes would 
allow a river to flow through this succession oi bajirs, it would give rise to a 
valley which down to the minutest details resembled that of the Ettek-tarim. From 
No. 13 onwards the depressions would gradually become tilled with water and the 
thresholds would be broken down, then forest would slowly grow up. especially on 
the east side, where the steep dune-slopes afford shelter against the storms (Vol L 
fig, 365), The fact o! this chain of bajirs running from north-north-east to soutb- 
south-west, while the Ettek-tarim runs from north-north-west to south-south-east, fully 
agrees with the law that governs the morphological orientation, the main features of 
which are shown on the accompanying sketch-map (PI, 38). 


A B C n N 



fig- ^3- 


It would carry me too far to dwell upon the relations which each and every 
one of the meridional lakes of the Tarim delta bears to the original bajir depressions; 
nevertheless I cannot abstain from analysttig the eastern Jakes which 1 discovered in 
the year 1896, because the morphological law we are considering is in them exempli¬ 
fied with such extraordinary clearness, and will then admit of being applied to the 
other lake-group® in the neighbourhood. 



fig, 164, 


In the first volume of this work [ have given a description uf the hikes anil 
their hydrography in general, without entering Into any geographico- genetic details. 
From these it appears that the map l made in 1896 is not quite correct, because 
at that time 1 travelled along their right shores only, and bad no opportunity of 
investigating the complicated hydrographical relations which obtain on the west side. 
Now however I discovered that the chain of lakes consists of three basins only, the 
Avulhi-kfi], the Tajt.k'kbl, ami ihc Arka-kol, ihe Kara-kol lies west of die two 
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fet-mentioned, being - separated from them by a low. narrow neck ol land, on which 
arn' drift^sand and tamarisk-mounds* Consequently the Kara-k 5 l is a member ol 
the series of bajirs that Sits nearest on the west to the series in which the three 
first-mentioned lakes occur* Another notable error into which l fell in i8g6 was 
accepting the statement my guides made* to the effect that die Kum-tscheke IU:k 
issued direct from the Arka-kdl, w hereas in actual fact it comes from the Snji-sarik- 
koL and flows towards the South-south-east, west of the Kara-kdl and Arka-kdl. 
and receives from these lakes but an insignificant influx of water* 1 his river I t - 
longs therefore in dial particular neighbourhood, west <>f the Kara-kbl* to a tliinl 
series of bajirs; but in the locality west of the Tajek-kdl and Arka-kdl it belongs 
no doubt to the same series as the Kara-kol does, after it has apparently cut 
diagonally across a dividing strip of land which formerly formed part of one of the 
lofty accumulations of sand. 



Kig, 165- roitEST on Tm: ean*s or the ms, below m u-tscheke. 


It then the Avullu-kol* the lajek-kdl, and the Arka-kdl are members of the same 
chain of bajirs, they ought to be bordered on the east by a ridge of high dunes, 
in the same way as the former series of depressions; ami this really is the case, 
as 1 learned only too well when in 1896 I had to make a heavy and difficult march 
through the sand in question, though it is now in great part bound together by 
vegetation. In a similar way, this same series of bajirs, that is to say lakes, ought 
to be also bordered by a corresj>onding strip of sand on the west; and this 1 found 
to be the case in 1900. when 1 crossed on foot, at three separate places, the long 
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narrow belt of land which separates the Ilek or Jangi-tarim from the lakes. Over 
against the Arka-kol this dividing strip of firm ground is 810 m. across, over 
against the Tajek-kol 710 in., and over against the Kara-kol 4*45 m * ^ is dotted 
over with numerous dunes, in great part overgrown with vegetation, and with 
tamarisk-mounds; but the original form of the sand-accumulations is exceptional!) 
well preserved, especially in the locality last indicated (see vol. L, PI. 55). The sand 
is disposed precisely as it is in the Desert of 1 schertschen. highest in the west, 
though it decreases towards the east, until on the western shore of the Kara-kol 
there is none at all. As we travel up the Ilek, which is here a stream ot some 
magnitude, we are at first inclined to think that these lakes are marginal lakes 
belonging to the river, but we soon discover that the)* have nothing whatever to do 
with it. but are nothing more nor less than a series of ancient bajir depressions which 
in quite recent times have l>ocome accidentally filled with water from the Bos-ilek. 



Fig. 166. 


Proceeding still farther west, we come to the next following senes of north- 
south depressions. From a high sandy mound between the Ilek and the 1 ajek-kol 
new marshes were distinctly visible to tire west, bordered on the more distant sale 
by a similar long narrow strip of land, or rather ridge of sand. Beyond that lies 
the latim-tarim. then the newly formed lakes of the anm at Markat. and tin .. the 
old l>ed of die Tarim (Jarkent-darja); while beyond that again co.nc die mini >< rless 
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„ ,HOkr or arka-rO,.. view 1.00*1x0 south, show,no sand-dunes proceeding to- 

Fig. .67. EAST SHORE 01 AKAA DEAD SOREST 1 TO THE RIGHT ERESH VEGETATION 

WARDS the west across the lake. » * ,,r -_ 

THE VERY SHORE OK THE LAKE. 


C/ntrj! W* 


lit din, Je* rney in 


44 




544 


TH K LOP-NOR PROBLEM. 


chains of depressions that we have already dealt witfc Fig. 166 gives a vertical section 
irom east to west right across all these waterways and the sand-accunidations which 
separate them, as they- appeared before any water came to till them* In the tracts 
uliich separate the rivers the sand has lor the most part been already blown away 
i>r bound fast by vegetation. Between this vertical section and tliat which I gave 
through the marginal lakes on the right bank of the Tarim (see vol L Ph 4 ;> there 

mus/ ° r neces % exist a great similarity; it is Stated by the very nature of 
the case. 

If now these eastern lakes occupy depressions of precisely the same morpho- 
°" ,,J rtmk 35 which are occupied by the desert lakes of the Tarim then the 

bathymetrical relations in the two scries ought to be identical, that is to say. the 
greatest depths ought to he in the eastern parts of the lakes. Ami there can lie 
"" uubt that this really is the case, although it is difficult to prove it, owing to 
t ie eastern shorts, ol the former set of lakes having been distorted in quite a differ¬ 
ent manner from what they have been in the marginal lakes of the Tarim. In the case 
of the latter senes, e. g. Golme-kati, Karaunelik-kdl, and Ullugh-kol, the eastern shore 
'orms a pretty even line, but little indented, pointing to a uniform advance of the dune- 
ndge which borders it. and the vegetation is scanty. In the case of the other, more 
easterly senes, the.Avullu-kbl. Tajek-kbl, and Arka-kbl, the westward advance of the 
sand is extremely irregular, some portions of the sand being retarded by the more 
abundant vegetation; hence the shore line Is very much broken up. The Begellk-kBl 
situated between these two groups of lakes, forms at the same time an intermediate 
s ag. letueen them both, lor its eastern shore is mor e broken up than in the case of 
the series to the west ol tt. these dissimilar circumstances must of course to a great 
extent influence the course of the isobaths. The gigantic dunes beside the wtStern 
kikes advance without any check, but those beside the eastern series are seriously 
affected in their rates ol progress by the vegetation, while there are also promo n- 
tor.es and tongues of sand, not yet bound by vegetation, which project a lung way 

into the lakes. In them the greatest depths appear to be in the middle rather than 
uiKEtT ihvtr irasttrn shores. 



Fig, 16S. 


Generally speaking however, it cannot he denied that there does exist a great 
wiirThrov—" thC >al ,y ' ,,l:tncaI reIaliuns of the two series, as the following comparison 
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Avullu-kol . . , 

. . , 6.1D m. 

3 - 9 ^ m. 


Tajek-kbl , . . 

* . * 9.53 1 

6-50 1 

Eastern lakes 

Arka-kol , . , . 

... 7 1 * 

$■ -fa s 


Kara-kol .... 

. . . 6.5- 

5 * 3 = * 


Tsthivilik-kbl , , 

• * * 5^5 * 

4.07 i 

The maximum depth in the former 

series is generally 

the greater because of 


the dissimilarity between the eastern shores of the lakes in tint two series ; but the 
mean depths are about the same. The average of the mean depths of the three 
western lakes is 4*n m„ and the average of the mean depths of the five eastern 
lakes is 5.1a m. We have only to separate out of the eastern series the three lakes 
which f as in the case of the other series, lie ride by side, namely the Tschivilik-knl, 
the Kara-kol, and the Avullu-Tajek-kol — the last two have a common mean depth of 
5^1 m-, 3-i- in. ami 6.50 m. being regarded as their characteristic depths — ant] 
then take their mean depth, and we get as a result 4,87 m,. or almost precisely the 
same value as for the western lakes. In a word, it is not only the orientation of 
these eastern lakes, drawn out north and south, and the fact that they are embedded 
between two accumulations of dunes, but also their similarity in die matter of depth* 
that testify to the correctness of the theory I have advanced, namely that the)’ were 
formed in the same way as the western lakes, ami thus occupy a series of former 
bajir depressions. 

The frequent presence of mature forests 011 the hanks of the llek (Bos-ilek) 
above AvuUu-kol may be accepted as evidence that this is an ofd stream. For the 
same reason we may look upon its lakes as old. The only tiling we know about 
them for-certain is that they existed prior to 1759: but in all probability they are 
several hundred years older than that. 1 lowever that may be. we naturally ask 
ourselves, how these lakes have been able to maintain themselves -so long and to 
preserve depths amounting to 9,51 m. For In this respect these lakes are very 
different from those to the west. But then the western (Tarim) lakes are not basins 
along the line ol a river-arm, through which the current merely passes; they are only 
fed by very narrow channels. These eastern lakes have undoubtedly contained water 
for a considerably longer period than the Ettek-tarim, and in every case they have con¬ 
tained water lor a longer time than the Tarim between Ajagh-arghan and Tschigelik- 
uj. If now the latter stream has entirely filled the bajir depressions through which it 
first flowed, it may appear strange that the Avullu-kol, the Tajek-kbl, and the Arka- 
kolt although older than those depressions, have not become filled in a similar way. But 
tor this there oust two different causes. For one tiling, these lakes lie in a deeper 
part of the Lop depression, and in the next place the itek carries an exceptionally small 
quantity of sediment. The river derives all its water from the Kontsche-darja, w hich 
is perfectly limpid when it issues from the Baghrasch-kftl Such solid material as 
the river subsequently takes up and carries with it on its way south-east ts deposited 
in the thick reeds of the Maltak-kol and several other lakes, if it is not indeed 
deposited before it reaches them, so that upon issuing from these lakes the lick is 
again as bright as crystal. From the Maltak-kol to the Avullu-kol its bed Es deeply 
trenched, so that the bright dear water often looks quite black, and for long distances 
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the river-bed presents the appearance of an artificially made canal. I he considerable 
volume of water which the river contains moves at an extremely slow rate, and so 
tar from exercising any erosive energy and absorbing solid material from the sides 
of its bed, it even allows any material that does chance to find its way into it* blown 
thither for the most j>art by the wand* to settle at the bottom* Upon entering the 
Avullu-kbl d refore the water <>r the llek is pure* or at all events the sediment It 
carries is so insignificant that it would require a very long time to make itself 
perceptible as a deposit at the bottom of the lake* As one might with good reason 
expect, the Avullu-kBl is somewhat shallower than the lakes to the south of it. It 
may be regarded as a sheer physical necessity that, unless other changes take place 



Fig. iP art nf Sada£-k 3 d in i 69O. mowmc \ regular baJTR-^fpresston nfj.cn with water. 

Tub DEAD FOREST SHOW'S, 1 HAT THERE WAS AX EARLY WIT PERIOD l Ol TOWED BY A flRV PERIOD. 
WHICH K1T.I.EP Tar TOflHEARS. AT THE PRESENT TIME THE Pft*B£5S10X IP ONCE MORH FILLED. 


in the meantime, the chain of lakes — Avullu-kol, Tajek-kof and Arka-kol — will 
inevitably be filled, for vast quantities of drift-sand and drift-dust sett lit in their 
basins, and to them large quantities of materials are added by the decaying vegeta¬ 
tion* Since then the cubic capacity of these lakes is being in this way lessened, 
it follows that simultaneously t and in a corresponding degree, the stream which issues 
from the low ermost of the series, the Arka-kbl, increases* the ultimate result being, 
lhat it will form a direct continuation of the upper llek. If now we project our 
minds backwards in time, we must picture this stream as growing smaller and smaller, 
in the same proportion as the lakes were correspondingly bigger than they are now. 
Indeed the time cannot be veiy distant when the llek emptied itself into the Avullu- 
kbl without at the same time any water issuing from the Arka-kbl. because the 
lakes were then so great that an even balance was maintained between evaporation 
and influx. Nor is the cogency of this reasoning at all impaired by the fact that 





GENERAL HYDROGRAPHICAL RELATIONS OF THE TARIM DELTAIC REGION. 


347 


at the present time two or three other streams flow out of the triplet lakes. We 
have only to suppose that the Hek poured its Kontsche water Into its terminal 
lake, precisely as the Tarim now pours its water into its terminal lake, the Kara- 
kosehvin; so that From this point of view die.se triplet lakes may be regarded as 
bastard or deformed descendants of the old Lop-nor, 



Fig. (JO. NIAS-KCH-l A SPECIMR-'V or AS OLD RAJfft-DLRRESglOK FILLED WITH WATER, 


All the same the exceptional limpidity of their waters is not alone sufficient 
to account for the tenacity with which these triplet lakes maintain their existence. 
In the same latitude, but farther to the west, there mast a number of other lakes 
-— the Kara-kol, Tschivilik-kol, Suji-sarik-kbh together with others, and again the 
lakes around Mark at. Certain of the upper lakes of these groups are enter ed by 
rather turbid streams. All the waters which unite definitively at Afghan come 
through these lakes, dropping all their sediment on the wav, and if, notwithstanding 
this, the water at Arghan is not clear, the reason is that they pick up fresh sedimentary 
matter in the regions they traverse after issuing from the lakes just mentioned. 
These lakes therefore, the Tschivilik-kdl and those of the upper Tarim, threaten to 
fill much sooner than the chain of lakes to the east, and ihe sedimentation proceeds, 
as we found in several places, from north to south. The same tiling is true also 
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of die lower lick; for instance* we have found that die Saddk-koL had lie come in 
great part filled in the course of only four years* The Tarim lakes in particular 
are certainly condemned to early destruction- In fact they are ambulatory basins* 
and when they get full of sediment, and the river has built up for itself fresh 
containing ramparts, it will soon quit its bet! and form new lakes by the side of 
the old ones. Higher up, where the direction ol the river and the long axis of 
the lakes no longer coincide with the orientation of the bajir depressions* the lakes 
are probably often framed about by old marginal ramparts built lip by the river at still 
older stages of its existence. Accordingly these lakes belong to a more transient and 
more undecided type of lacustrine formation than do the Avtillu-Tajck-Arka-kdl series. 
If now the lakes last named are situated, as 1 have proved, m former bajir 
depressions* die question arises, why is it that these depressions are deepest just in 
tliis part of the desert- In other words, why is it that a trench or hollow runs 
right across the desert all die way from Lop-nor to the vicinity of diese lakes, a 
trench that is moreover parallel to the line of die Kara-buran. the lowermost Tarim* 
and the Kara-koschun ? Presumably the reason is* that during the time the Tarim 
flowed along the bed of the Kumk-darja. it was just the bajir depressions in the 
very middle of the desert that were most developed, possibly because the wind 
there, midway between the Kumk-tagh and the Astin-tagh. put forth its greatest energy. 

The existence of these typical bajir depressions affords a very strong; although 
I admit an indirect, proof* dial, during a pretty long time* this part of the Desert 
of Lop at any rate was entirely- free from water, and die modulation of the surface 
is due to no other factor but [lie predominant wind. In the 1 tesert of Tschertschen 
we were able to convince ourselves that bajir depressions can only originate in a 
sandy desert* and that consequently each individual bajir is fenced in on west and 
east by a long ridge of sand. Accordingly it is quite natural that* if we proceed 
east from the vicinity of Avullu-kbl, we find die bajirs decrease in size proportionally 
with the diminution in the volume of the sand, until finally they disappear, even as 
the sand does. The parts of the Desert of Lop which 1 crossed exhibit not die 
slightest trace of meridional bajir grooving, except that which runs from north-east 
to south-west, and is a direct consequence of the erosive action of the wind, 

I have also assumed* that the prevailing east-north-east wind, which is so 
ty pical of the Lop country, grows increasingly less constant towards the west. All 
the same it is impossible to overlook the situation and direction of the Chotan-darja 
and the Kerija-darja. Both these rivers flow parallel to die chain of bajirs through 
which I marched in the Desert of Tschertschen; anti although their courses are 
determined by the trough-like basin of Last Turkestan, it is not impossible that 
they may also have been to some extent influenced by the relief and configuration 
of the desert itself. The lines of fall, which they suggest, taken together with those 
of the jarkent-darja and the Kaschgar-darja* form, like the similar lines of the bajir 
depressions in the Desert of Lop, the nulii of a circle, although in this Instance die 
orientation is more excentric. The north-north-west direction of the Nija-darja* Tolati- 
chodscha. Bostan-toghrak, Moldsch^ and Kara-muran agrees perfectly with ilv position 
of die depressions in the southern part of tire desert. For instance* if the Bostan- 
toghrak carried a sufficient quantity of water to bo able to flow all the way to the 
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Tarim, its lower course would to a dead certainty incline successively towards tlie 
north, north-north-east, and north-east, and would consequently form an arc of 
approximately the same shape as that described by my itinerary through the Desert 
of Tschertschen (PI. 3$). 

The circumstance that, during the scanty thirty years in which the Kara' 
koschun has been known to Europeans, it has been constantly shrinking, an omen, 
as some opine, of its speedy total disappearance — this circumstance in no way 
proves that the terminal basin of the Taiim has been uninterruptedly growing less 
anil less right down from the earliest times of which the Chinese annals speak. No 
inference can be drawn from the nomenclature of die Chinese records; for, while 
some of the names terminate in the equivalent for >sea . others indicate a * marsh*, 
e. g. Lou-kui-hai (the Ldu-lan Sea) and Jen-tsd (the Salt Marsh), The dimensions, 200 
h long and too li broad, suggest on the other hand a very small lake. All the 
lakes of Central Asia are undergoing a process of desiccation, although die process 
has of course reached different stages in different types of lake. While, for instance, 
the Raghrasch-kol and the Issik-kol are hardly likely, for a long time to come, to 
undergo any appreciable alteration in either form or extent, it is quite easy to tract: 
the amount of shrinkage which the Sea of Aral or the Lake of Ratkasch has under¬ 
gone within a pretty recent period. Rut the Lop-nor-and-Kara koschun forms 
such a peculiar exception both in regard to geographical situation and hydrographical 
relations, that no comparison can he instituted between this migratory take and any 
of its neighbours. For one thing, its sources are distributed over such a vast area 
anti occur in such widely diversified regions as northern and western Tibet, the 
eastern Pamirs, and the southern Tien-scham and for another thing the terminal basin 
is situated at such an immense distance from ail its headwaters. 1 have already alluded 
to tiie stupendous changes which took place during the later geological epochs in 
connection with the Central Asian Mediterranean, and its final complete disappearance; 
but within historical times, with which alone we are here concerned, that is at die 
most a period of 2.000 years, we can hardly suppose that any very great climatic 
changes have taken place within the basin of the Tarim or its catchment area. 
Dr, Nils Ekholm has personally suggested to me, that the encroachment of the 
peripheral regions upon the central territory, or in other words the forward move¬ 
ment of die water-partings towards the central parts of the continent, may be at 
any fate one of the causes of the desiccation of the Tibetan lakes, li this theory 
is sound, the continued erosion of the head-feeders of the Tarim would tend to 
push back the water-partings outwards towards the periphery, and consequently to 
enlarge the drainage-area of the Tarim system, the effect of which would be die 
direct opposite of that which actually takes place, that is to say the terminal lake 
would increase in area. In any case liowevcr a change that is dependent upon die 
displacement of the water-parting is a geological phenomenon, anti consequently lies 
entire ly beyond the control of historical criteria. 

If we except the Kerija-darja. it cannot be said dial the rivers of East 
Turkestan carry any smaller volumes now ihan they did 2,000 years ago. According 
to Stein, the river 1 have mentioned reached the Tarim as late as the I6th century. 
Rut, one cannot help asking, can such great climatic changes have taken place 


the Lor-NVik problem. 



within its catchment area in the course of 500 to 400 years for the river to have 
dried up in the sand 152 km. distant from the Tarim: It is not very probable.* 
Another cause, or rather several other causes, must !>e found for this stream having 
been cut off from the main river, It may in part be due to the fact that during 
the 300 to 400 years in question the oasis uf Kerija has been more densely in¬ 
habited. Another contributing circumstance may be the forest, and the belt of 
vegetation which is spreading along its banks, setting up a greater drain upon its 
volume, though on the other hand the increased sliade and the generally mcaster 
surroundings will have tended to augment the river's power of resistance to drought 


as compared with the time when these forests were scantier. Finally, It may also 
be ascribed to the extension of the sandy desert and the increase in the a mourn of 
sand, resulting in the choking of the northernmost reaches of the stream: or rather 
in compelling it to take an underground course, an inference suggested by the 
presence of groups of fresh poplars along the north-north-east prolongation of die 
river. To these there have of course to be added certain climatic factory at any 
rate in part; though what their real nature Is vve know but tittle. 

Perhaps the same forces have affected the Chotan-darja. Anyway, it would 
be difficult to prove that the rivers of East Turkestan have on the whole suffered 

Ju a note to p. 79 ^ v d- >* l Have expressed a different opinion an to the Kerffo-djna 
hut now, after hiving studied the problem more thoroughly, I find the opinion expressed above more lifcdy 




Fig, THICK FOREST AT KATAK. CAM!' SIX. KIIHIJIA'DaRJA, |£q6. 
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any diminution of volume. Xor is there an the course of the year any great differ¬ 
ence between the absolute maximum volume and the absolute minimum volume in 
the lowermost I arim, for its waters are gathered from so many regions, separated 
from one another by such vast distances, that the varying amounts of precipitation 
which fall over this immense area doubtless counterbalance one another, so that the 
final amount will be pretty constant, tluu is in so far as these regions are not 
subject to the oscillations of the sBriiekner periods . The Kontsche-darja in particular 
is remarkable for the constancy of its volume; indeed Lilts is so only a slight degree 
affected by the amount of precipitation that Tails within its catchment area (unless 
the departures from the normal are spread over especially Jong periods)* as also but 
slightly too by the annual formation of ice and its subsequent spring thawing. 



.Ml this goers to show that the terminal basin of the Tarim system must 
maintain a pretty constant area- at all events its waxing and waning only admit 
of being observed after the lapse of a considerable interval of time. So far forth 
therefore this lake is more advantageously circumstanced than, say. Lake lialkasch 
or the Ala-kul; though less advantageously than the naghrasch-kbL which as it 
were stores up its water from year to year* while in addition Up this its [>oaition 
never changes owing to the steep gradients of die »5tream-linm # between the 
equidistant contour lines of its trough-shaped basin. 


* Stremtelinv* ts die scientific term for the pcspendkiikT between two contuur lines. 
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Notwithstanding the probable correctness of ah these theoretical speculations, 
we know that the existence of the terminal basin of the Tarim system (discarding 
its situation) is extremely precarious, am! that the lake shrinks so rapidly that even 
in the short period of no more than four years the diminution is distinctly perceptible. 
The causes oi these oscillations are not however to be sought for in the wide circle of 
feeding-areas from which the water is gathered into the Tarim, but they are inherent 
in the immense central basin of the desert itself which the Tarim and its tributaries 
traverse both lengthwise and transversely, and in the course of wiiich their originally 
pretty constant volumes, far from being augmented, are on die contrary drawn upon 
nearly ah tire way down. < )f course I do not mean to deny that the great climatic 
anomalies, which mac obtain throughout the whole of Central Asia, may also make 
their influence felt upon both the volume and the extent of the Kara-koschun; for 
it is evident* that an unusually snowy winter and spring must not only give rise to 
an active thaw in the early summer, followed by an exceptional rise in the volume 
of the river, but larger quantities than usual of excess or overplus water will contrive 
to find their way down to the lake. And even though the amount of tile winter 
precipitation is small there is still always a great deal of snow left from the preced¬ 
ing year in the source regions above the limits of perpetual snow, so that large 
volumes of water invariably flow down to these rivers, to say nothing of the many 
thousand springs scattered throughout the mountains, all of which, taken together, 
add an almost unchanging tribute to the flood that fills the bed of the Tarim. But 
to tins question 1 shall have to return when I take a general surve\ of the whole 
of the Tarim system. 

Nor would ! lor one moment attempt to deny, dial the volume of the Kara- 
koschun is appreciably affected by the temperature ami wind relations in East 
Turkestan itself. An unusually hot summer, accompanied by an active circulation 
o! the atmosphere, increases the evaporation over the whole course of the river. - If 
now the various factors that are oyerahve in the various regional divisons of the 
basin happen to he simultaneously active, die resultant effects are naturally very 
evident; though it must of course be extremely seldom that such a remarkable 
conjuncture occurs. When, as more usually happens, the one contributor) factor is 
operative in one region and another factor in another, the ultimate outcome is, that 
the resultant effects remain pretty constant; and we do know for certain that the 
terminal lake has been in existence ibr at least 2 t ooo years. 



CHAPTER XXIV. 


FACTORS TENDINC TO DECREASE THE VOLUME OF THE 
TARIM - MIGRATIONS OF THE LOP-NOR. 

It is not however upon these climatic oscillations that I wish to dwell, hut 
rather upon the oscillations which actually came under my own olxservatiOn; their 
causes are not only more patent* but more intimately associated with the desert 
that the river actually flows through than with the source regions which encircle it. 
1 now proceed to consider three factors which in a greater or less degree act as a 
drain upon the volume; they are (t) artificial irrigation; (a) the splitting of'the Tarim 
into several deltaic arms; and (3) the creation of marginal lakes* 

Hie shrinking of the Kara-koachun did not escape the observation of Prince 
Henri d T Ori£ans t when he visited the lake in 1889, a circumstance which he attributed 
to the drain of irrigation works. He says: 1 Depuis une dbtame d’aanccs, 1 e Turkestan 
chinuis, qui etait auparavarvt le theatre de guerres civiles contumelies, suable pacifie* 
du moins pour un temps; les habitants profitent de Cette trove pour se livrer a des 
cultures auxqudlcs ils avaient du renoncer pendant longtumps. Pour arroser leura 
champs* ils ddtournent une partie des eanx du Tarim, qui se perdont ainsi en irri¬ 
gations, on en inundations arts fie idles; [cs cultures qui. comme cdle du riz. demand ent 
beaucoup d’humidite, tendent a prendre chaqut jour une plus grande extension, el. 
par la* a diminuer de beau coup Tappurt du Tarim au Lob Nor.>* 

My former visit in Last 1 urkestan led me to doubt ven much whether irrigation 
did exercise such a great influence as to make its effects distinguishable in the 
volume of the Kara-koschuru For* even though almost the entire flood which 
descends the Jarkcnt-darja in spring were to be forced by dams to flow to the cul¬ 
tivated fields of Maral-haschi, the loss is relatively insignificant w hen compared with 
the immense volumes of water that, during the early summer and the height of that 
same season, flow unchecked down the Tarim to its terminal lake. And the amount 
which the Ak-su-darja loses through a similar cause ts still smaller. Nevertheless it 
cannot be denied, that all the water which is used for irrigation purposes at Tscher- 
tschen, C hot an, Jarkent. Kaschgar, L'tsch-turfan, \k-su, Raj, Korla* and even in die 
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La]! country does swell up to a very appreciable amount anti that this does to a cer¬ 
tain extent represent a drain upon die Kara-koschun. The Kaschgar-daija is dk- 
tineth an insignificant stream, and is hardy able to gut all the way down to the 
[arkem-daija, but its feeble flood is still further weakened by the tribute it yields tq 
the irrigation canals. The Kontsche~da*ja is not only drained lor irrigation purposes 
below Korla. but also suffers loss through evaporation, through marginal lakes, and 
through absorption into the ground, so that less than fifty per cent of its volume suc¬ 
ceeds in reaching the Tarim. Tschertschen is so thinly inhabited that the amount 
ot water which is there appropriated for economic purposes is relatively small. 

On the other hand I do not believe that the shrinkage which has taken plate 
in the Kara-kosdnm during the last 30 years is to lie attributed to un\ spread of agri¬ 
culture. for even though there has been an expansion under the conditions of peace 
which now prevail t any ejects that expansion would produce upon tile volume of the 
Tarim would disappear in the fluctuations of the spring Hoods. Nor mav vve assume it 
as certain, that the shrinkage of the terminal lake has been going on for 3000 years, 
the cause being the gradual increase of the population during Lliat period. 
On the contrary it seems more likely that at an earlier date the population was 
more numerous than it Is now; and as evidence of this [ may point to the mins of 
the numerous towns and villages which have been abandoned because they were 
threatened by the continuous encroachments of the sandy desert, and eventually 
were overwhelmed by it. If irrigation mall3' has exercised an) effect upon the 
dimensions of die terminal lake, the inference Is suggested, that the consequence of 
the more extensive irrigation of the oases in former times must have been to reduce 
the terminal take lq an even smaller area than that it possesses now. And it is 
posable that such realh was the case, if we may build upon the unexpectedly small 
dimensions which the Chinese geographers assign to the Lop-nor. For there can¬ 
not exist a doubt, that the expansion of the sandy desert, the creation of marginal 
lakes, and the division of the lower part of the river system into several arms have, 
within historic times, been the worst enemies of the terminal lake, forcibly reducing 
It in area; but the combined result of these effects has been entirely neutralised bv 
tin inverse enlargement ot desert area which has ensued in consequence of the de¬ 
crease in population. "Hie general result has however undoubtedly t-eon this, that the 
terminal lake has retained approximately the: same dimensions from the time of the 
earliest Chinese maps right dow 11 to tlie present moment, allowance being of course 
made for the climatic oscillations, for which that lake, in virtue of the excessive 
shallowness of its basin, must in an especial manner have been sensitive. 

Let us turn now to the second factor which exercises a detrimental effect upon 
the volume of the lowermost Tarim, To judge from the historical as well as from 
the geographical facta (e* g, the Kurufc-darja), the Tarim during some past epoch 
flowed into the Lop-nor through one single bed. At the present time however 
it sights up, not far below Jangi-kbl, into a number of different arms, first one 
and then the other serving as the main channel. In the latitude of KaraTbl these 
various anus form a complicated network of anastomosing branches, and it is not 
until we get down to Sclurge-tschapgluin that they are all gathered again into a 
single channel; but even at das last-named point a final bifurcation takes place, in 
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that the Tokas-fcarim breaks away from ttie main stream and makes its way inde¬ 
pendently into tht Kara-koschun, It is evident, that a river which divides and sub¬ 
divides in this way into a number of arms must lose a vast quantity of water, not 
only in consequence of the greater evaporation surface it thus presents, but also in 
consequence of ttie absorption into the ground which must inevitably take place in 
and through the existence of so many new channels. Tile alluvial deposits which 
the river lays down tend more and more to level up the Desert of Lop and make 
its surface more uniformly horizontal And parallel with this marches the tendency 
which the 1 a rim shows to split up into an increasing number of arms* So long as 
its basin was less lull ol sediment than it is nows and consequently the gradients of 
its fall were mun decided, the Tarim made its way to the Lop-nor by the steepest 
slope, that is the shortest ^stream-line*, and as a consequence confined itself to a 
single channel At tin present time it has attained a sort of intermediate phase in 
its existence; for. while it is divided into a great number of arms, it also follows at 
the same time a certain dominating direction of fall The next phase will no doubt 
lie, that it will break up into an even greater number of arms, which will all follow 
their own separate paths into the terminal lake. This development, which would 
reduce the river to an even yet greater degree, will only hold good so long as its 
lowermost course occupies its present position, 1 or. if the quantifies of alluvium which 
are deposited every year in the existing Tarim delta should eventually force that 
river, together with its tributary the Kontsche-darja, to return to the Kuruk-darja 
and the Lop-nor, it is very probable that it would do as it did before, and confine 
itself to a single main channel and as a consequence of so doing would augment 
considerably in volume. And in the light of the knowledge we now possess, as to 
the relations of level that obtain in the Desert of Lop, it is not too bold a thing 
to say, that some time die river must go back to the Kuruk-darja. The country 
between liken!ik and Tschigelik-uj Ls more exposed to the wind-driven drift-sand 
than the regions to the north and to the south of it. And I have already had oc¬ 
casion to call attention to the immense masses of sand which are carried down into 
the delta of the Tarim in consequence of the pressure which this river exercises upon 
the north-east face of the Desert of Tschertscht n. It is merely a question of time, 
hut the country hereabouts will become so choked with alluv ia that the riv er will be 
forced to return to its northern bed. The lowermost limb of the river thus oscillates 
backwards and forwards like a pendulum, and even though the periodic time of each 
oscillation does amount to 1500 years, yet that, counted by dm clock of geologic 
time, is relativ ely of no longer duration than one of our seconds. The circumstance 
suggests a comparison with the pendulum-like oscillations of the lowest part of die 
l lwaug-ho. No direct comparison can be instituted between the two streams, be¬ 
cause the Chinese river was forcibly' constrained to abide in the course which it fol¬ 
lowed from 1290 to 1852, until in the latter year it burst its bounds and took the 
more southerly course, though shortly afterwards it was again forced back into its 
ancient bed farther to the north. In the case of the Tarim Nature is her own re¬ 
gulator, and the pcppulntion is too small to prevent a catastrophe from happening, 
or when such does happen, to hinder it from being very' disastrous. At the time 
Of my last visit tin; rive r exhibited a decided tendency to follow a more easterly 
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course; for the westernmost branch, the main stream of the Tarim, had become filled 
with mud and precipitated sand to such a degree that its channel was contracted to 
the merest ribbon, and in fact for long stretches was altogether abandoned ()n the 
other hand the Laschin-darja and the eastern Oek had very greatly increased in 
volume. This is no doubt a purely local oscillation, with a brief jmriodic time, but 
it involves the beginnings of a greater restlessness and instability. The Chinese did, 
it is true, talk about trying to put down dams and piles, and so forcing the river to 
keep w ithin its old course, because its threatened desertion would he injurious to cer¬ 
tain villages and communities* and fatal to their fields, all alike dependent upon iis 
remaining true to its original course; but their labour would be wholly in vain* and 
would be rendered nugatory by Matures own arrangements. 

The reason of the river having deserted its ancient bed* the Kunik'daqa, and 
made a new path for itself south-eastwards through die Desert of Lop is of course 
the same as that already alluded to, namely the excessive accumulation of sediment. 

The third factor which at the present day tends to weaken the Tarim is the 
creation of marginal lakes, I allude only to die lakes which occur below Karaul, 
for above that great bend the river ls relatively more constant to its bed. and its 
marginal lakes are less Changeable in both number and area* if not indeed in situa¬ 
tion as well. 

At the rime of Prschevakkij’s visit* the bed of the llek and the basin of the 
eastern lakes did indeed exist, but they happened at that moment to be dry-; ac¬ 
cordingly we do not find any indication of them on Prsdu vaLktj's maps, and the 
information afforded by the natives is in full agreement with these facts. At that 
period all the wate r of lIk: Tarim and the Kontsche-darja was collected at Afghan. 
When the water again returned to the eastern line — the llek r Awrllu-kbl, etc,, — the 
greatly enhanced evaporation thereby occasioned robbed the river of a large pan of 
its former influx. In proportion as the Kara-kol lakes became tilled, so did the Kara- 
koschun dwindle. 

But an even more powerful influence is exercised upon the volume of the 
Kara-kqschun by the 35 marginal lakes that are strung along the right bank of the 
Tarim below Karaul [ have already dealt with them in detail in volume 1 , p. 300, 
and may therefore dismiss them here somewhat summarily. We calculated that, if 
all these lake-basins were empty, and if the Tarim carried a volume of 66 cub, m, 
in the second, as it did at Jangbkdl on 16th May 1900* it would take a flood of 
that magnitude a period of 468 days and nights to fill the lakes in question. We 

also calculated that, if in the course of a year these lakes lost on an average a 

layer of water 1 m, in depth through evaporation and similar causes, the aggregate 
loss would represent a volume of 564 million cubic meters, and that, to make good 
this loss, as well as to preserve the lakes at the level at which we found them, it 
would be necessary Tor the entire volume of the river, amounting to 66 cub, m. in 

the second, to empty itself into the lakes m question without any diminution for a 

period of 99 days. lit round figures we estimated, that the loss which these labs 
inflict annually upon the larini amounts to one-fourth of its volume, or in other 
w oids lhat the creation of these lakes diminishes the mean volume of the Kara-koschun 
by one-fourth. The course which the Tarim follows 111 the vicinity of these lakes 
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was proved to he of relatively recenE date; and before these lakes originated the 
Kara-koschnn was therefore one-fourth bigger than it is now. If now the river 
maintains its present course, to even a moderate extent, unaltered, anti thus enjoys 
an opportunity of going on building up its containing ramparts undisturbed, its sur¬ 
face will eventually rise higher and higher above the desert depressions, anti these 
again will in their turn make bigger and bigger demands upon the Tarim lor water 
to till their basins. It however the Tarim, both in this part of its course and lower 
down as well, moves farther to the east — and this is what will very likely happen 
— then these marginal lakes will cease to exist, and the Kara-koschun will const- 
quentty expand and enlarge its area. 

Hence the oscillations in the lake are entirely dependent upon chance hydro- 
graphical changest but it would be a grave mistake to attempt to harmonise these 
periodical variations either with the Brftckner periods or with any other secular 
climatic changes in Central Asia. Ihe diminution of the Kara-koschun is simply 
and solely the reciprocal effect of the origination of the marginal lake* higher up 
the river. 



But if these marginal lakes diminish the Kara-koschun to the extent of one- 
tourth, and the Kara-kbl lakes likewise exercise a considerable drain upon the river, 
it might be expected that the- Kara-kt s;bun would have undergone a more appre¬ 
ciable and more extensive diminution than what actually has been the case. But 
as against this, there is the probability that other marginal lakes and lagoons, 
which were in existence at an earlier period, have in process of time become tiffed 
up and been abandoned. lliis has happened, for instance, in the case of the Kara- 
huran, which, according to PrsehevaUkij s map of 1877. had an area equal to one- 
third that of the Kara-kosdum. but since that time it has shrunk to quite a small tem¬ 
porary sheet ol water, which disappears entirely in the summer. The extinction of 
this lake has had a diametrically opposite effect to that produced by the origination 
oi the marginal lakes: this and the great area to which the Kara-buran extended 
less than 30 years ago have contributed to make the drain of the Kara-koschun 
less noticeable than it otherwise would lie* In the case of the oscillations therefore 
that owe their occurrence to more local causes the cooperating factors to some ex¬ 
tent counterbalance one another* At the present time however the northern marginal 
lakes have such a decided preponderance, that the Kara-koschun has as an actual 
tact during the last deceimia shrunk very considerably, 

I he so arguments and conclusions prove those, who believe that the Kara- 
koschun is a fast lingering remnant of a gigantic lake which once tilled the triangle 
between the Kuruk-tagh, the lower Tarim, and the Astin-tagh as late as the 3rd 
ant! 4th centuries, to lie absolutely wrong, for the view they advocate exhibits a 
defective knowledge of the hydrographical and hypsometrical relations in the Lop 
country. Radical changes and alterations of the kind they point to transcend entirely 
the historical reckoning and belong to the domain of geological computation* 



I will now proceed to discuss the theory which seems to me to explain the 
causes of the migrations of the lake of Lop-nor* From the very nature of the case 
the causes in question, excepting onh the effects due to fluvial sediment and the 
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uniform horizonlahty of the country. must be of a quite different character from those 
that are operative in the lower Tarim. For if the Kara-kosehun occupied an actual 
depression, with sharply defined boundaries, it us self-evident that the lake would be 
immovable, no matter how greatly the river altered its course* But in actual fact 
there exists no cavity, no distinct basin; the country is almost everywhere a dead 
fiat, anti this is of course the fundamental reason why the lake rs able to alter its 
position at alf 

Let us first consider the effect which the Kara-huran may have upon the 
basin of the Kara-koschun* According to Prsdievalskij, the first-named lake was 
in 1877 30 to 35 versts long and 10 to 1 2 versts broad, but even then its extent 
varied considerably according as the Tarim was at high water or at low water* 
flic lake was 3 to 4 feet deep or less, though there were some deeper places. 
The open reed-free reaches were both more numerous am! more general than 
those in the Kara-koschun, With regard to the Kara-kosclum he says, This take 
or more strictly speaking this marsh; is 90 to too versts long and at the most 
20 versts broad. This measurement does not however agree with his own map,* 
which represents the Kara-koschtin as being only three times as large as the Kara- 
buran* But it is quite evident from the description as well as from the map that 
the last-named take was at that time a really extensiv e sheet of water. According 
to the same map the circumference of the lake, disregarding capes and bays, was 
85 versts* Pjevtsoff m 1890 estimated it at 60 versts. If we may assume that 
both these measurements refer to the take at the peritxl of high water, they cl ear l v 
indicate a not inconsiderable diminution in its dimensions during the interval of 
13 years. Within the next six y ears following the take experienced a very much 
greater shrinkage, as my map of 1896 plainly shows, for at a time of y ear when 
the former lake-basin of the Kara-buran ought to have been full of water from the 
melting of the ice ! was able to ride diagonally across it. And in kjoo in the bir- 
giiuung of June the lake had practically disappeared, nor would the ensuing autumn 
flood fill more than small portions of its old basin. The insignificant remnant that 
survived was converted into a marginal lake hanging upon the new (at any rate in that 
region entirely new) bed of the Tarim, in striking contrast to the situation of i S77, 
when the river both entered the take, and flowed out of it again at its eastern cntl. 

What has filled up the lake is the sediment that the Tarim and the Tscher- 
tschen-darja have brought clown with them and deposited in its basin. In 1890 
Pjevtsoff was able to say. sin the western part of the lake we encountered numerous 
sheets of open water, fresh and exceptionally transparent, and measuring as much 
a> S versts in circuit and 4 saschen in depth.: This last statement is however one 
which I can only accept with the very greatest dubiety — namely that a lake of 
such excessive shallowness should increase from a depth of 3 to 4 feet in 1877 to 
not less than 28 feet in 1890. Anyway these targe basins, tilled with bright, dear 
water, have within the last ten years become loaded with sediment. 

During the period in which the conditions remained dius the Kara-btiran acted 
as a cl earing-reservoir lor the Kara-koschun, and hence contributed in an exceptionally 
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high degree to the preservation of the last-mentioned lake. On Prschevalskij’s map 
the connecting link between the two lakes is only 20 versts long, and in that short 
distance the river had no opportunity to pick up any notable quantity of sedimentary 
matter. I he water upon issuing from the upper take was perfectly dear, and the 
erosion of the lied was in no case more than insignificant: indeed it was confined 
to the sides, though they again are tolerably well protected by vegetation* Conse¬ 
quently upon reaching Kum-tschapghan die water was but very slight!)' muddied, 
and at die present day the maximum depth of the Kara~koschun is sounded in its 
western part, though that quarter is also at the same time much less exposed to be 
filled tip with drift-sand than the eastern part- 

The sedimentary masses of the Tarim were thus employed, in the time when 
the Kara-buran still existed, partly to fill up this lake, partly to build up the pier- 
like ramparts which now form, and will also continue to form in the future, the 
framework and containing banks of the river. In consequence of this the sediment 
with which the river is charged is carried on past these enclosing margins, and the 
water, upon reaching Kum-tsdiapghan, is not only incomparably less turbid, but con¬ 
tributes to till up the basin of the Kara-koschtm at a greatly increased ratio. 
Now that the Kara-buran has for the most part disappeared, the fate of the terminal 
lake is sealed, and it is only a question of time for it to follow the example ol its 
sister lake. 

It is very interesting to note the unambiguous parallelism which has characterised 
the changes that have taken place in the two lakes during the last decennia* The 
shrinkage of the Kara-buran lias entailed a similar diminution in the Kara-koschun* 
anti the disappearance of the former would now seem to entail as a necessary con¬ 
sequence the disappearance of the latter. One is indited strongly tempted to believe, 
that the disappearance of the Kara-buran is the reason why the terminal lake has 
become restless anti has begun to travel; but that would be the last drop that makes 
the cup run over*. On the other hand the Kara-buran appears to be less intimately 
connected than the Kara-koschun with the upper marginal kikes, for the consequence 
of the creation of these upper lakes has been a diminution in the volume of the 
lower Tarim, entailing as a Further consequence a decrease in its power to carry 
sediment in suspension, to say nothing of the clarifying process the water undergoes 
in the course of its passage through all these upper lakes* At the same time, as an 
even further consequence of the same course, the lilting up of the Kara-buran lues 
been rather checked, 

1 possess no sure data which would enable me to calculate, even approximately, 
how long a time would be required to till up completely die basin of the Kara- 
koschtm with so I it! material. Before any such calculation could be made, it would 
be necessary to carry on investigations, extending over at least one year* into the 
capacity of the river to carry sediment, I have already stated that 2000 million cubic 
meters is the volume, or rather the capacity, of the Kara-kosehun at the lie ginning 
of April, and that total is too high rather than too low. 1 have also assumed, that 
the whole of that volume is lost ever)' year, especially through evaporation: and if 
the lake is to be maintained at its normal level, it must be fed by an average inflow 
of 64 cub. in, per second ah through the year. If we Lake it, that every 20*000 
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cub. m. of water cam' in suspension one cub. m. of sediment, it would take exactly 
1000 years to fill the basin of the Kara-koschun with sediment. I should suppose 
that the effects of the drift-sand and drift-dust are at least equally as powerful. On 
the assumption therefore, that the two factors cooperate simultaneously, the basin 
would lx; completely filled in 500 years. Add to these the third factor, which is of 
an organic character, namely the contribution which is made towards the filling up 
of the basin by the incredibly dense kamisch. For the reeds not only arrest the 
drifting sand and dust, they also bind it together and compel it to sink to the bot¬ 
tom, so that one way or another the amount of matter which the decaying and rot¬ 
ting kamisch must contribute towards the filling of the lake mast be immense.• In 


• Even on my first visit to the Kara-koschun in 1896 I was struck by the indisputable fact, 
that the dense reeds, which even then covered nine-tenths of the area of the marsh, and were in most 
places absolutely im|>enetrablc to a canoe, must in a very high degree contribute to the filling up of 
the lake-basin, not only in consequence of the decaying vegetation they deposit directly, but also indi¬ 
rectly through their jiowcr of arresting sand and dust. These results must indeed follow everywhere 
where a shallow lake is full of reeds anti the atmosphere is heavily charged with loess-forming material, 
'litis is the conclusion to which J. Walther also arrives, for he says: >\Vo cin Wiistcnstrom itn trockenen 
Delta versiegt oder in einen Binncnsec mundet, da hilft die uppige Schilfvegetation in txdcutungsvoller 
Weise mit, urn die Machtigkcit tier Scdiracntc zu erhohen. Das schilfbewachsene Delta des Amu- 
darja im Aralsee fangt die riesige Masse der schlammigen Flusstrubc vollkommen auf und bildet in 
jedem Jahr einen Zuwachs des Landes uni 45 Milliarden Kubikmcter.* In another place the same 
authority sal's: »l)ie ausgedehntcn Schilfbestiinde, welche an den Ufem grosserer Wustenflusse und be- 
sonders im Mtindungsgebict derselbeu die Wasscrfiachcn uberziehen, spielcn cbcnfalls cine gewissc Rollc, 
intlcm ihre venuodemden Reste den Schlamm bituminos verfirben, ja sogar kohligc Zwischcnlager 
bilden konnen. — Ungeheuere Schilfdickichte am Ufcr des Amu-darja und an dessen Delta im Aralsec 
bilden grossc Mcngen von Pflanzemnoder, dcr sich lithogenetisch durch den Mangel an fossilen Stiim- 
men besonders auszcichnen durftc.» (Johannes Walther, Gtieti der Wustenbildmng^ pp. 83 and 117). 

When we call to mind that Richthofen discovered loess formations extending to 2000 feet in 
thickness, all formed from acolian dust, wc are tempted to say, that the material which is dropped 
from the atmosphere would alone lx sufficient to fill up a basin such as the Kara-koschun within a 
relatively short period. Even though it contained no water, but merely formed a dry depression, as 
full of reeds as it is now, it would become choked with loess deposits "far quicker titan the bare sur¬ 
faces around, and those deposits would exhibit the same vertical structure as is shown in the Chinese 
loess deposits, caused by vegetation growing at increasingly higher levels as the ground becomes ele¬ 
vated. In point of fact it is a combination of sedimentary formation and loess formation in water that 
is threatening to fill the Kara-koschun. In its case however the vertical structure will be conspicuous by 
its absence, because the dead and decayed vegetation sinks to the bottom and forms horizontal layers 
of a bituminous character. The difference between aqueous and atmospheric deposits is quite evident 
from the following quotation from Richthofen: — 

»Bei Sand und 11100, wie bei festgewordeneni Sandstein und Schieferthon, sind die cinzelnen 
Lagcn des Materials, wie sie sich im Wasser successiv abgesct/t haben, durch ebcnc und untercinander 
mchr oder weniger parallcle Fliichen getrennt, welche in der Regcl ciner periodischen Anderung des 
abgcsctzten Materials ihre Entstchung verdanken und cine mehr oder minder leichte LoslOsung der 
cinzelnen I^gen des Gcsteins oder der Bodenart gestatten. Wo Sand und Thon zusammen vorkom- 
men, treten sie des hall* zwar in cinzelnen Schichtcn als homogene Gemcnge auf. aber in andcrcn waltct 
entweder Sand oder I*hon vor . . . Im I.6ss jedoch, obgleich er aus Thon und Sand besteht, kom- 
men diese Substanzen in ganz homogener Verteilung vor. Nirgcnds findet sich dcr cine oder der 

andere Bestandteil in abgesondertcn Lagcn-. Wcnn wir-genotigt sind, dem Loss 

die Eigenschaft der Schichtung ganzlich abzusprechen, und die lagcn fremdartigen Materials, welche 
seine Absondcrung in Hanke veranlasscn, als cine von wahrer Schichtung ganz verschicdcnartigc Er- 
schcinung crklircn miissen, so werdc ich doch writer unten auch ciner wirkbeh geschichtetcn Ab¬ 
andoning des Loss zu erwahnen haben, welche wir als See-Ufes bezeichncn werden. Obgleich aus 
dcmselbcn Material bestehend, tst cr doch von dem cigentlichen oder Iaind-Ldss verschieden* (Richt¬ 
hofen, China , I. 61—62). 

Noth withstanding its inherent loess-forming character, and the fact that under other cir¬ 
cumstances it would lx deposited as loess layers, the dust becomes totally lost in the lacustrine sedi¬ 
ment that settles at the bottom of this marsh, and consequently is laid down in horizontal layers, and 
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addition Algae and other vegetable growths, besides driftwood, all help towards the 
same end. Wild-duck, wild-geese, and other swimming-birds and waders, which 
spentl there the spring, summer, and autumn by thousands together, also add their 
quota to die filling of the lake, and although it may not amount to much, it is 
nevertheless to l>e put on the plus side. The guano and the egg-shells the)' leave 
behind them have no doubt been derived originally from the lake, yet how many of 
the birds themselves die there and add their skeletons to the growing deposit at the 
bottom. The same remarks hold good of the fish and other animal life that the 
water contains. Would it therefore be too bold an assertion to make, to say diat 
the organic contributions would shorten the period of 500 years that I have mentioned 
by one-half, i. e. reduce it to 250 years? Possibly it would. But from what we know, and 
from what we may infer as to the past history of the lake, 250 years is by no means too 
short a period for the lake to get filled in. For in the first place, w f e must bear in mind, 

these, at any rate in the eastern parts, alternate at minimal intervals with the thin layers of sand de¬ 
posited by die sand-storms. 

Perhaps 1 may be allowed to quote yet two other passages in support of the view I have set 
forth above, as to the necessity of assuming that the bed of the Kara-koschun is elevated at a more 
rapid rate than any and every other part of the lap country. Richthofen, after calling to mind the 
great importance of the dust-storms that prevail, says that they: >dn Sediment veranlasscn, das, fur jeden 
cin/elnen Oit auf Jahre oder Jahrhunderte herechnet, einen nicht unbcdcutendcn Factor in der Bodcn- 
erhbhung ausmachcn wiirde. In andcren lamlcm wird der Staub grOsstcntcils wieder hinwcggcspult; 
in den abflusslosen Becken blcibt der grosstc Teil. durch die Vegetation festgehalten, an Ort und Stelle 
liegen. und triigt rum Wachsen der Steppe nach oben bei» (China, I, 79). — And the same view is 
entertained by Walther, namely that the solid material which belongs to a self-contained drainage-area 
has no opportunity to leave it, anti further he dwells upon the rdlc which the vegetation plays in bind¬ 
ing and holding together the wind-driven dust. He says: *Hcftigcr Wind tranqiorticrt noch SandkOmcr 
von 2 mm. Durchrocsser, in seltcnen Fallen kdnnen erbsengrosse Stcinchen vom Sturme getragen 
werden, aber dies ist auch ungefahr die ausserste Grenze fur die Wirkung der Deflation. Das Wasser 
kann aus einem abHusslosen Gebiet kein Staubchen, geschweige denn einen Kiesclstein, heraustragen, 
und so miissen notgedrungen alle groberen klastischen Sedimentc inncrhalb der Wiiste bleiben und dort 
angehauft werden. ► 

»Allc mitgcfuhrten Staubmassen, die sich in viclcn Whrbcln uber den Stq>pcnboden waken, 
geraten hierbei rwischen das Geaste der Stcppenpflanzen und fallen leicht ru Boden. Diesel ben 
Pflanzen verhindern rugleich, class der einmal nietlcrgcfallenc Staub wieder aufgcholien wird. und so 
wachst die Steppe unaufhorlich durch Auflagerung feinster Staubschichtcn» (Cents der W'nstcnb., 
pp. 97 and 137.) 

There is no need for me to emphasise in detail the extent to which the views expressed by 
these two investigators, in the passages just cited, arc directly applicable to the basin of the Kara- 
koschun. And if the geographers who believe in the unchangeably of the position of the lap-nor 
— supposing indeed that there arc any such now left — have gone so far as to recognise that the 
filling of the basin is simply a question of time, it must of necessity follow that, as soon as this pro¬ 
cess is completed, and the lake-basin is full, the water will cease to flow into the former depression, 
for the obvious reason that this will be then full. And Walther expresses himself to the same effect: >Ist 
nun cin Wtistcnbcckcn soweit tnit klastischcm Material zugeschuttet, dass die Unebenhcitcn dcs Bodens 
ausgeglichen, tiefe Mulden ausgefullt und der Boden eingeebnet ist, dann muss jede Veranderung des 
Wasservolumcns cine sehr bctrachtliche Anderung des Seeumrisscs vcranlassen. Meilenwcit riickt der 
StTand vor, grossc Fliichen werden wieder trocken gelegt . . .t (Cents d. H'tiftrnb., p. n6.) 

The filling up of the lake and its transposition are processes that take place much more swiftly 
in the case of the Kara-koschun than in most other lakes, because the [>csert of l.op, in virtue of its 
unparalleled flatness, can hardly be called a basin, at least it is not a basin in the ordinary accep¬ 
tation of that term. In fact it is not a basin at all, but merely a chance and imperceptible indenta¬ 
tion of the surface, in which the Kara-koschun lies. Supan also, following my account, published after 
the 1896 journey, calls the Kara-koschun a >Mundungsseo, not a »Bcckcnsee>, and says: Doss dicser 
See kcinc selbstindige Bodenvertiefung fullt, sondem cinfach das Ende des Tarimflusses bildet. geht 
daraus hen or, <lass er seichtcr ist als der Fluss oberhalb der Mundung; noch weit hincin ist cine flies- 
sende Bcwegung bemerkbar. Wie alle Mundungsseen ist cr nach I age, Grasse, Gestalt und Tiefe 
grossen Schwankungen unterworfen* (Grundxiige der physichen Erdkunde, p. 650.). — 
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that this figure has been selected from a consideration of the existing volume of the 
lake, and that only thirty years ago its volume was considerably greater. In the 
second place, we do not know how long the Kara-buran acted as a clearing-basin, 
and consequently we are ignorant how long it served as a check upon the filling up. 
Finally we have assumed on good grounds that the Kara-koschun. in its present form 
and in its present situation, dates from about the year 1740, and that previous to 
that date the river flowed through the bed of the Tokus-tarim. and not through the 
Kara-buran. But the value of all these theoretical calculations Is to a very great 
extent outweighed by the observations I made with my own eyes in 1901, namely 
that the lake is no longer willing to remain in its present basin, but is travelling to¬ 
wards the north. This fact proves, with a force that renders all theory' silent, that 
it is an utterly erroneous view to take, to suppose that the three factors I have 
named require a period of a couple of hundred years in which to fill up the lake- 
basin and expel the water from it. 

And this leads us quite naturally to the question, Why is it, that the water 
does not remain in the basin of the Kara-koschun, seeing that its volume amounts 
to 2000 million cubic meters? The answer is perfectly self-evident: there are relatively 
deeper depressions to the north. Why did the lake not select them for its bed al¬ 
ways, instead of, some 160 years ago or so, making its way into its existing situa¬ 
tion? Simply because 160 years ago the present >basin> of the Kara-koschun was 
as a matter of fact deeper than the region to the north of it, but at the present time 
the situations are reversed. How then are we to explain the change that has taken 
place in the relative altitudes of these two quite adjacent regions? The answer to 
this question contains the key to the solution of the Lop-nor problem, and at the 
same time jx>ints out the cause of the lake’s migration. 

I went all round the northern and deeper depression in 1901, and found very 
little drift-sand there. In striking contrast to the region immediately adjacent on the 
east, the ground consisted of clay, furrowed by wind-groovings from north-east to 
south-west, and separated from each other by jardang-ridges. If we assume that, 
during the last 160 years, the Kara-koschun has — apart from certain changes of 
area — maintained the form shown by Prschevalskij, then during the whole of the 
period in question the clay desert to the north of it, being |>erfectly dry and only in 
part covered with sand, has been exposed to the erosive action of the wind, a very 
thin layer being shaved off its surface every year. And even though the layer, thus 
removed by die agency of corrasion, only amounts to 1 to 2 cm. in depth in the 
course of the year, die total result at the end of 160 years is sufficiently perceptible 
to make the employment of the term depression, when applied to the lowered sur¬ 
face, not inappropriate. In proportion as the surface has been lowered, the basin of 
the Kara-koschun has to a corresponding extent been gradually filled up. so that 
the rate at which the difference of elevation is produced is thus duplicated. Finally, 
it follows ol necessity, that the water will leave the southern depression and seek 
the northern. 1 low lar the latter depression extends at the present lime towards the 
north we do not know, but it seems very probable that it reaches all the way to 
the depression of the ancient Lop-nor. It is therefore probable that the newly formed 
desert lakes w hich I travelled round form a connecting link, in the shape of a broad 
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channel, between the two communicating: vessels?; and this inference is further streng- 
* thened when we call to mind, that the lakes in question widen out in proportion as 
they expand towards the north, being widest close to the northern depression. Rut 
with regard to this we possess no certain information until a fresh levelling has been 
made. It is not inconceivable, that at the present time the deepest part of the deserL 
exists In the middle, so that it is very possible the new lakes will there make a 
temporary halt, until the more northern depression of Lop-nor becomes still further 
deepened by the wind. The first supposition is however tile more likely, especially 
when we compare the relations of level along this eastern line with those along the 
line of the Tarim, where the- greatest depths coincide with the lake-region around 
the Kara-kol The lake of Utschu-kbl, the recollection of which is preserved by tra¬ 
dition, seems to have been situated somewhere about the locality in which the 

newly formed desert lakes are now; and this argues for the probability, not only' 
riiat the terminal lake of the Tarim oscillates between the depression of the 
Lop-nor in the north and the depression of the Kara-koschun in the south, but 
also that there are sometimes intermediate stations between the two. If the 
Lop-nor shifted its position in die 4th century, and if the Kara-koschun is shifting 
its position in the 20th. it follows that the intervening sixteen centuries are the 

measure of the full period which is required for a complete swing of the pendulum 

(the lake) from the one region to the other, disregarding intermediate stages. 

The essential difference between the causes which on the one hand lead the 
rivers to shift their beds and on the other lead the lake to change its situation is 
to be discerned in this, that the former build up ramparts, raise their licds. and so 
are forced to overflow at some weak point or other and then spread out at die side, 
whereas the lake alters its position in consequence not only of the wind having 

grooved the surface to die south or the north of it, but also of the difference of 

level being increased through the tendency of the lake to become filled with solid 
material. It is difficult to determine how far any definite parallelism exists between 
the oscillatory movements of the rivers and the oscillatory movements of the lake, 
though several circumstances point to the existence of some such relation. When 
the w T ater of the Tarim Rowed along the bed of the Kuruk-darja. and consequently 

pushed as far north as it was able to get, the lake of Lop-nor too lay as far in 

that direction as it was possible for it to do. Rut when the Tarim struck out a 
diagonal line to the southern extremity of the lowland, the lake settled also in 
the extreme south of the desert. lie tween these periods came tin; intermediate 
stadium which terminated about 160 years ago; but until Et did so, tin water 

of the Tarim used to flow through the bed of the Tokus-tarim from Schirge- 

Lschapghan to Utschu-koh wherein we may again discern a parallelism between 

the river and the lake. Possibly the little arm which gars to the Miirdak-kbl 

is also a last surviving trace of a similar intermediate stage. Finally the idea 
of the parallelism I have suggested derives additional support from the con¬ 
sideration that a few years ago the water once more began to flow through 
the bed of the Tokus-tarim, and appears now to be experiencing a process of 
augmentation, in every respect parallel with the origination and increase of the 
desert lakes. 
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Thus, in one Word, the cause of the migration of the Lop-nor is the filling 
up of the lake with solid material and the excavation of the desert !>y wind 
erosion. The process is depicted in the accompanying illustration {fig. 174). The 
beav\ f line in the tipper sketch represents a vertical section of the surface draw n 
ixom north to south at the time the Loproor was full of water. The prolonged 
line I shows the extent to w hich the lake was filled after the lapse of a certain time; 



while 1 in the lower sketch shows the amount of material which during the same 
period was eroded by the wind and removed off the face of the desert in the region 
to the south. When the stage is reached that is exhibited by the sectional lines 
3—lib the Lop-nor would be for die most part filled and the Kara koschim in re- 
lation to it would be a depression. After that the combined processes would require 
to be carried but very little farther before the lake would run over and How out of the 
northern depression into the southern depression- The lower sketch shows in section 
the further continuation of die process, which repeats itself exactly, except that the 
respective movements take place in the reversed order; that is to say the depression 
of the Kura-kosehun fills, while the Lup-nor depression becomes hollowed out- The 
sedimentary deposits of clay and sand which liave in the meantime been laid down 
in the latter are again carried away by the wind, and this explains how the Limnwa 
shells, which for centuries, or it may be for one to two thousand years, have lain 
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embedded in the sedimentary layers, are again brought to light by the corrosive 
action ol the wind. In reality the process is more complicated than our illustration 
show's, for in it I have disregarded the possible intermediate stages that occur in die 
middle portions of the desert. From the description I have already given of die 
Desert of Lop It is plain that the lines l [I, and III will not describe perfectly re¬ 
gular and continuous curves; on the contrary they are exceedingly irregular. Even 
the line of our survey (see PI. 36) Ls, as l have demonstrated, much leveller than 
it is in reality, because it fails to show the wind-eroded gullies. The relation which 
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ihf: survey a J line bears to the relief of the surface* between the beginning - of the 

measured line and the edge of the schor desert, the section in which the wind seems 

to possess a relatively diminishing degree of effectiveness, that is to say along a line 
drawn diagonally across the actual Lop-nur depression — that relation is exhibited 
in a ft (sig. 175). Had the measured line been carried along the bottoms of the wind- 
eroded gullies it would of course have been practically impossible to do so — the 
relation would have been as shown in r—r. In the former case, the levelled line 
fails to take account of a countless number of hollows which lie 6 el&zv it: in the 
latter case It fails equally to take account of a similarly incalculable number of ridges 
or elevations which rise above it Having regard to the permanent mass of tire 
soil, the line ought to occupy a position intermediate between a — a and c — r, namely 
the real effects ot wind-erosion can only be shown by lowering by 1 to 

t J 2 m. the sectional line on PL 36 from the starting-point to the beginning of the 

schor desert. 

In other words, the erosive action of 
the wind is unequal, a circumstance I attribute 
to the existence of ancient vegetation. Where 
ancient vegetation is absent, the wind develops 
its full erosive power unchecked: where it is 
present it affords protection to the surface 
(see figs 62 and 64)* 1 his circumstance 

explains also how it k that the clay ridges 
are so often broken through* Notwithstanding Fig. tj 6 . 

their change of direction from north-south to 

east-north-east and west-south-west* a change that is apparently determined by an 
Inclination in the paths of the winds (see PL 38), the day ridges preserve an extra¬ 
ordinary parallelism. Nevertheless it is not certain that on the whole the presence 
of ancient vegetation does retard the corrosion to any very noteworthy extent, for 
it is probable that on the other hand the wind works with redoubled force in the 
gullies. I heir very form anti outline indicate unmistakably that an undermining 
process goes on. as shown in fig, 176 (and 149). The illustration is a vertical section 
o! a clay ridge, with a wind-eroded gully on each side of it: these last are broadest 
where they are deepest* the minimum of resistance being offered to the wind in 
those places owing to the absence of vegetation and its roots. The ridge higher 
up is held together and consolidated by the presence of roots, anti consequently 
it broadens out towards the top, until Et resembles a flattened ridge resting upon a 
long narrow pedestal or base* It is in fact hollowed out on both sides In the shape of 
a spoon, in the way shown by the dotted lines, and consequently grows narrower and 
narrower (see also FI. zy). Finally a breach k made right through it, and the upper 
part of the ridge falls. Precipitated fragments of this character are frequently 
seen lying tn the gullies, where they are exposed to the concentrated pressure 
of the wind, and consequently are more speedily destroyed. Thus not only are 
die effects of the wind unequal, in that those portions of the clay surface which 
are free from vegetation are subjected to a quicker corraskm* but even those parts 
which arr protected by vegetation are likewise liable to he destroyed. Hence it 
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would be an error to suppose that the effect of the wind Ls solely restricted! to deepening 
the gullies* for there exists a limit to which the depth can be carried, a limit determined 
by the collapse of the adjacent ridges. If the depression of the Lop-nor does not in 
the meantime become tilled with water* all the remaining ridges that are held together 
by vegetation must infallibly foil, that is to say the whole of the area of the desert that 
is covered with vegetation wilt be destroyed. Even at the time of our visit, we fount! a 
relatively small number of poplar-trees still standing; most of them had already fallen. No 
year passes without man\ of them certainly giving way. and the time cannot be far distant 
when the last poplar will cease to offer resistance to the destructive power of the wind. 

In the preceding chapters I have related the results of my investigation of the 
Desert of Lop. and I hope it will not be considered presumptuous if I now look 
upon the Lop-nor problem as having been definitively solved. Further detailed in¬ 
vestigations an the future will of course extend our views and confirm the physico- 
geographical laws l liave enunciated: but tire materials we already possess are quite 
sufficient to prove that Richthofen s vindication of the accuracy of the Chinese maps 
is not only warranted, but perfectly correct. Nothing except a critical examination 
such as that 1 carried out can conduce to a clear understanding of the changes which 
ha ve taken place; while in comparison with the information that can be gleaned by 
an actual study of the existing phenomena on the spot the Chinese maps lose a good 
deal of their value as proofs. Utit seeing that their testimony Ls in agreement with Nature 
herself, we are bound to render them the respect and recognition which are their due. 

Before dosing this chapter I should like to call attention briefly to an article 
entitled The Desiccation of Enr-Asia, which Prince Krapotkin has published in the 
Geographical Journal (June 1904b and to the interesting discussion to which it 
has given rise. In so doing 1 find it impossible to resist quoting two or three 
passages from this remarkable article. Even the first few sentences indicate tire 
main features of the writer's point of view with regard to this specially important, 
but little studied, question. He begins; 

Recent exploration in Central Asia has ridded a considerable body of evidence, 
all tending to prove that the whole of that wide region is now, and has been since 
the beginning of historic record* in a state of rapid desiccation. At the present 
time, evaporation over thi- whole of Central Asia is very much in excess of precipita¬ 
tion. and the consequence is. that from year to year the limits of the deserts are 
extended, and it Ls onl\ in the close neighbourhood of mountains, which condense 
vapours on their summits* that life and agriculture are possible with the aid of irrigation .j 

Upon this Prof Mackinder rightly observes, that according to my observations 
the wind is the principal factor, and that it produces changes not only in the posi¬ 
tion of tile rivers and lakes, at all events in tire basin of the Tarim, but also 
compels the inhabitants to migrate, and, further, causes the deserts to expand and 
increase. 1 also am in full agreement with Dr H. R. Mill when he says: 

A think we may take it for granted, or take it as proved, that the amount 
of water-vapour in the atmosphere as a whole has remained the same during all 
historical time* So long as the existing ratio of lands and seas continues. 1 do nut 
think there can be much room for any fluctuation in the actual amount of evapora¬ 
tion and condensation over the earth’s surface as a whole, and any local desiccation 
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would appear to be a case of unequal distribution. If the plateau regions of all 
the continents are undergoing desiccation, as seems probable, there must be an 
increase of precipitation in some other parts of the world.* 

1 have already stated that, according to my opinion, the Lop-nor-and-Kara- 
koschun has probably altered but little in size during the historical period, and 
that such oscillations as are proved to have taken place in its area have been 
purely accidental. Suppose we start from the assumption, that theoretically the 
terminal lake received in former times the same volume of water that it receives now, 
the lake must then have been greater than it is at present, because the numerous 
marginal lakes which we now find beside the lowermost Tarim did not at that time 
exist* But as we likewise know, from Chinese documentary evidence, that the lake 
was formerly small, it is dear that some other factor must then have lessened the 
volume of the water tliat entered it. W hat that factor was it is difficult to say, 
but with tin.- help of the story 1 we read in Abel Rcmusat s Historic d% hi Vi/ft 
de Altolan anil such statements as this: dvhotan zahlte damals [urn 640 A, D.j 
z war nodi lOO K leister, aber nur 5,000 Mdnche, ein Vieitel so si el als zsvei hundert 
Jahre zuvor*,* we may infer that the population of at least this part of the country' 
was in ancient times more numerous than it is now. There exist numerous indica¬ 
tions that Chotan was a very prosperous and densely Inhabited kingdom, and we may 
assume also that the other oases in the basin had at the same time — at all events 
larger populations than they have now. That population can only have existed by means 
of irrigation; it is this which lessened the area of the terminal lake, in the same way as 
the marginal lakes of the Tarim exercise a drain upon that river at the present time. The 
fact of the population being smaller now than it was former!} is not due. as Kxapotkin 
asserts, to >the rapid desiccation of this region, which compelled its inhabitants to rush 
down to the Jungarian Gate, down to the low lands of the Balkhash and the Obi>, 
but it is caused, not only by the migrations of the existing drift-sand, which encroaches 
upon the former cultivable ground, but also by the circumstance that die present inhabi¬ 
tants are an inferior and less enterprising race than that which formerly dwelt there* 
Climatic changes do not lake place so rapidly in the heart of a continent as to give 
occasion to wholesale migrations of people, but on the contrary* they proceed so slowly, 
that the human stock decreases parallel with the deterioration of die climate* But 
in Last Turkestan there has not even been a deterioration of dimate; for it is un¬ 
doubtedly true, that if the possibilities of irrigation were exploited in a more rational 
manner, and even now with a more intelligent conception of the object to be attained. 
Last Turkestan would be able to support a much more numerous population than 
it actually does* It is true* the towns which I discovered in the desert immediately 
west of the lower Kerijadarja* and which are now almost entirely smothered under 
the drift-sand, do seem to point to an enlargement of the area of the desert: and 
so too do the relics of antiquity which Stein discovered and thoroughly explored 
during his wonderful and remarkably successful journey. Moreover in several places 
it is easy to see how the caravan-road between Karghalik and Chotan is actually 
threatened by the advancing drift-sand — in tact, not very long ago the road was 
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obliged to make a detour to the south in order to avoid an actual encroachment 
of the sand. At Ordan Padschah there are houses winch stand in imminent peril 
of being buried under the invading sand. Yet all this should not mislead ns into 
believing that within the narrow limits of historic time there has I uteri any note- 
worthy augmentation in the volume of the desert sand. Its distribution h effected 
exclusively by the wind. An expansion or increase of the sand in one direction Is 
counterbalanced by a corresponding diminution in another, I have assumed, that 
in the earliest centuries of our era the country south of the Lop-nor was covered 
with drift-sand, and that it also extended into districts where at the present day. 
owing to the hydrographical changes which have intervened, there exists no drift' 
sand whatever* Of course the drift-sand does increase from year to sear, but the 
increase takes place so slowly that within the historic period it has not been notice¬ 
able. The desert however which lies west of the lowermost Tarim has* in conse¬ 
quence of the southward advance of that river, had its supplies of sand cut off. 
And as lor the source whence the drift-sand comes, namely the mountains, and 
especially the Kuruk-tagh, I am convinced that these, even at the dawn of 
historic time, were exposed to the saute energetic disintegration as now. Even 
though there were within the historical period — what I do not believe — a di¬ 
minution in the water which has flowed down the rivers of East Turkestan, this would 
not to any appreciable extent have quickened the br eaking down of the mountains, 
but on the other hand it is well known, that within that same period a number, if 
nut indeed most, of the lakes of Central Asia have decreased In area. Whether and 
how- far this phenomenon w as connected with the last glaciation of the northern regions 
of the Old YY odd 1 cannot determine, though I consider that any such connection is 
extremely improbable* 1 he diminution in question points rather to the incidence of a 
climatic period, which, when it shall have readied its culmination in the present direc* 
tion, will probably lead up to a slow augmentation in the volumes of the same lakes. 
But by any such climatic period the Lop-nor will remain unaffected; at all events it 
is impossible to prove that there has been any diminution in the water of the Tarim 
basin within historic times. Even in the lakes which Krapotkin names oscillations of 
less importance than the great period may he observed. He also mentions, that during 
the last twelve y ears the level or the Sea of Aral has risen four feet; a fact which 
seems to point to a heavier snowfall in the Pamirs during that period, or else, from 
some cause or other, to a lessened evaporation over the lake. For during these same 
twelve years there is nothing that seems to indicate any rise in the Kara^koschun, but 
rather the contrary, if my observations and Prschevalskij’s be compared together. 

U ith the evident and constant diminution which is taking place in the Tibetan 
lakes at the present time, I shall have an opportunity to deal when 1 come to the 
fourth volume of this present work* Here 1 will only say, that Dr Blanford* when 
commenting upon Krapotkin'* paper, expressed his doubts as to whether the whole 
of Tibet was once covered with ice, and this is in agreement with both Prof* fames 
l re[kie + s view and my own observations. 

In the beginning os his paper Krapotkin touches upon his conception of the 
Lop-nor problem, a matter with which I have already dealt in Chap XXI above. 



J?: SvenMedin Journey in Vvntrs! Ar& 


VLaira kV>\ 




My journey along the eastern shore of the 

KARA -KQ L LAKES 

in 1896 

Constructed byD-B Hassemstesn 


Sridr L 300000 


* f *> km 


!* 


iVniUu AtfrY 


Pi 42 


lam 








CHAPTER XXV. 


COMPARISON BETWEEN THE TARIM AND OTHER 
CENTRAL ASIAN BASINS. 

\ have Attempted to show that, although the terminal lake of the Tarim is t like 
most of the lakes of Central Asia, undergoing a process of desiccation, the process 
in its case, at all events at the present time, advances at a slower rate than in most 
other lakes; and the reason for thin I trace to the vast extent of its source-regions, 
and to the fact that climatic changes which take place there could hardly make 
themselves noticeable in such a relatively short period as the historical epoch, or at 
any rate within a space of 1600 years. In this respect the Tarim, together with its 
terminal lake, occupies an exceptional place amongst the rivers of die earth; and 1 
know no other instance that admits of full comparison with it* i. e, I know no other 
river that flows through a self-contained centra! basin, after gathering up its waters 
from a girdle of mountains that arc beyond parallel gigantic, and then, in an ex- 
centricall\' situated part of its basin, forms an ambulator} lake nn what is practically 
a dead level. There docs indeed exist a certain degree of resemblance between the 
basin of the Tarim anti the basin of Tsajdam; for the latter, although its area is 
only one-fourth of the area of the basin of the Tarim, likewise forms an elliptical 
depression, shut in by extensive ranges of mountains stretching from east to west. 
Yet in respect of height these mountains (all a long way short of those that encircle 
the basin of the Tarim, the reason being, at any rate in part, that tlu: basin of Tsajdam 
lies nearly 2000 m. in absolute altitude above its neighbour. The result of the de¬ 
nudation processes which in the course of countless thousands of years haw been 
going L*n in the border-ranges of the Tsajdam basin, and of all the gravel, sand, 
and sediment which have been transported by the rivers, streams, brooks, and tor¬ 
rents after die rains down towards the central parts of the basin, has been to fill it 
up to such an extent that the bordering ranges, as compared with the general sur¬ 
face. appear incomparably lower than the mountain-chains that shut in the basin of 
the Tarim. Taking the basin oi Tsajdam as a whole, the surface slopes towards 
the east, just as it does in its larger neighbour; but taking the actual salt-marsh of 
Tsajdam proper, the fall k to the west or north-west* the direction In which the 
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Bajin-go] flows towards the Hottusun-rior. Jf this stream only carried a sufficient 
volume of water, it would probably continue in the same direction as far as the 
neighbourhood of the Tadschmtir-nor, and t 3 ie Xaidsehin-go! and Tsarfiuhk-akkan 
{with the \ tiemuren) would then become southern affluents, similar to the Clio tan* 
darja and the Kerija-dajja. Something similar to this has no doubt existed at some 
period in the past, and probably the river system of Tsajdam possessed at that time, 
even as die Tarim system does now, a terminal lake* which possibly uas just as rest¬ 
less and inconstant as the Lopmor. On the other hand in the unique hydrographical 
system of the farmer we have, in the .splitting U p of the main stream into a number 
of smaller streams mutually independent of one another, evidence of a more advanced 

01 ^evdopmeni, ant * ma y therefore assume that this condition is typical of what 
will Happen in the Tarim system at some epoch still very distant. The fate of the 
Nmdschin-gol has already overtaken the Kurija-darja, though the latter, contrary to 
the former, lias created no terminal lake, the reason being die distinct fall which the 
surlace oj East I urkestan has towards the north, so that the stream continues to flow 
on until it dies away in the sand. 

The interior of the basin of Tsajdam is however far less known than the 
interior of East 1 urkestan; for whereas we are able to draw hypsometrical curves 
lor die latter, we do not possess sufficient observed data to enable us to do this lor 
he former, even approximately. And even in the case of East Turkestan there are 

ffifwtTn “ ' V ' ,iCh l\ f r hh With 3 «****« uncertainty. as. for instance, 
the desert of the eastern Takla-makan, Wliere it not that we have reason to sup¬ 
pose, that the Kenja-darja follows a chain of bajir-depressions running north-nor.h- 
• ast. and that the scherrschen-darja coincides with a wind-eroded hollow, we should 

b. tempted to look for a natural swelling of the surface, however slight, between 
these two streams, * 

One difference between die basin of the Tarim and even- other basin I haw 
v,sited in the interior of Asia is that in the latter the absolutely deepest pan gen* 
ralh admits of being easily pointed out. whereas in the former that is not the case 
If we take, for instance, the trough-like valley of the Baghrasch-kol or any self- 
contained basin you please in libet. we should be able from the edge of the saucer- 
shaped depression to draw radical gradient lints which would cut the hypsometrical 

tirrt a 7 1 - S 7 f W °7 7 T* in « «“**■ - absolutely low"! 

p . the 1 anni basin the absolutely lowest point we ascertained to be the 

I4.» m. sounding oh tamed at Markat, but at the same time we have also ascer- 

tamed that this va uc is entirely ephemeral, being dependent partly upon die filling 

up u. the basin with sand and sediment, partly upon wind-erosion in some other region 

E IS a necessary implicate of the very nature of the case, that, if the terminal like 

is ambulatory, the absolutely deepest point must be ambulatory also and the 

ZiTwouH , S * 7 , * Ihe Descrt o( U 'P * so uncertain "and so transient 

. U would be a waste of labour even to attempt to draw them. 

Of lakes that are- disappearing, or have already disappeared, there exists no 
lack m Central Asia. On the other hand desiccated deprJfon* are 77 i 
common, especiall) in Tibet, where, later on in this orient work u -, i 7 X 
opportunity to become acquainted with several of them. Obrutseheff\ishe“ two o" 
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these ancient lakes between An-si and Su-tschco, which are consequently situated due 
east of Lop-nor and between precisely the same mountain ranges as that lake, and 
he has explained the causes of their disappearance, i, e. as lakes. His conclusions 
loo have met with Opposition, anti he has been drawn into controversy in del ease 
of them, though he has had no difficulty in maintaining his ground, 'Hie lake problem 
in question presents so many points of resemblance to the Lop-nor problem, and yet 
at the same time so many instructive differences, that I cannot abstain from quoting 
his conclusions in extasse* more especially as his observations, which are of excep¬ 
tional importance and value, arc for the most part not very easily accessible, be¬ 
cause Jus great work on the Nan-schan is only published in Russian,* 

With great scientific sagacity Obrutschdf from the exposed sloping shores ol 
the Mogutun-gol draws the inference, that the depression at the foot of the Nan- 
schan, north of the town of Ju-min-sian. must in former times have been occupied 
by an extensive lake. Then he goes on to say:** ’The character of the locality 
and the nature of the ground both suggest that the lake occupied the whole ol 
the present salt steppe around the oasis of Schi-dun-tse T Irom the Mogutun-gol to 
the bare hills in the east. Its northern boundary was formed by the hills of Sdu- 
dun-tse and the gravelly desert at the southern foot of the Bei-schan. The lake 
extended of course south and east beyond the Mogutun-gol; but as I did not visit 
those localities L am tillable to deline exactly its western and south-western bound¬ 
aries, judging from M* E, Grum-Grschimajlo + s map, die lake would appear to 
have extended 25 versts westwards from my camp at Mogutun-gol. On the south 
it was bordered by low hills and plateau-like elevations, stretching south of the 
steppe of Scbi-dun-tse. On die whole the lake would seem to have measured 
approximately So versts in length and from 3 to 20 versts in breadth.; 

East of this lake, in the neighbourhood of the existing oasis of Chor-chi-tse. 
there was another lake, possibly connected with the former by river-arms, for this 
locality lies 70 to loo meters lower than the steppe of Schi-dun-tse. The second 
lake was radier shorter than the first, its length amounting approximately to between 
50 and 60 versts, and its breadth to 25 versts; but it was deep. On the west it 
extended probably to the bare hills recently mentioned, and may have been con¬ 
nected with the former lake by means of small sounds winding between the bills.* 
*On several contemporary maps we still see depicted, and clearly in dependence 
upon Chinese maps, the two lakes Chua-ehai-Lsi and Alak-tschi, the former on the 
steppe of Schi-dun-tse, the latter in the oasis of Chor-chi-tse. Now however we 
find, instead of the former lake, an extensive salt steppe, with the remains of a salt 
marsh and with sandy hills, and instead of the latter sandy hills and dunes, as well 
as the remains of a salt-marsh and saliferous steppe. 

Hence, in the light of the observations just cited, it seemed to me that in 
my preliminary report 1 was not only warranted, but was even obliged, to correct 
the errors into which G. E. Grum-Grschimajta falls with regard to this region, when 
he says. The considerable lakes ( Alak-tschi, Chua-chai-tsi, and Tschin-schen-ho) 
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^hk!i are shown on our maps do not indeed never can have existed, because 

the topographical relations of the region forbid it. To this I replied, i seize the 
opportunity to observe, that the lakes Chua-ehai-tsi and Alak-tschi, shown on our 
maps, really do not exist now. as G. E, Gmm-Grschimajlo has pointed out; hut 
there it nothing in the topographical relations of the locality to prevent their exist¬ 
ence, as that traveller supposes, and without doubt the lakes did once exist, and 
existed probably in tlx- historical period (otherwise they would never have been 
shown on the Chinese maps), and. equally without doubt, they have left behind them 
marshes, salt expanses, and beds of kamisclt. which in certain places come to light 
in consequence ol the paludal character of the region, though not at all seasons of 
, }, : a |* , d,e desiccation of these lakes an important part was undoubtedly 

played by the rivers and brooks which formerly fed them and were subsequently 
employed for irrigauon, thus acting as a drain upon diem, and this did happen of 
course within the historical period.* 

Notwithstanding this unambiguous correction bv Obrutscheff, Grum-Grschimailo 
proceeded m the second volume of his voluminous book of travel, to speak ol d,esc 
lakes to die followmg terms, according to ObrutscheflTs quotation of his words- 
• he biggest of these troughs (depressions), the western one. contains the lower 
part of the nw hu-la, anil the basin of die lake Chara-nor. On the eas, i, leans 
ujmn the ndge han-sjan-tsi, which, after crossing over the valley of the river 
Su-lai-che. ts almost connected with the Bei-schan mountains; these' last reach all 
He- way to the Vicinity of the stream just mentioned, and dieti bend towards the 
north, and advance very nearly all the way to the meridian of die fortress of Tschi- 
dao-gou. Nevertheless die bend is but slight, and only a few versts farther on the 
Bet schan again approach the Su-Iai, leaving between themselves and it a not verv 

^rll "Tl ^"" d - ■“* ««*« in moist ,,laces, where ft 

_ .rgrow n with kamisch. ts entirely barren. unless we count the rare bushes of 

, " '■ceuW,-., and tif/u. I he occurrence of these features led me to observe 

that the takes I schtn-schcn-che and Chua-ehai-tsi. which are depicted on our maps' 
not only do not exist now. but never can have existetl in ,he situations shown 
And m the same way the lake Alak-tschi, as we shall see lower down, can hardly 
h C “ S ’. ted 10 **. east of the 4st-named, at all events within historic times., 

the J - T ? " nabi : “ aCctpt lhese ""dusions, for he writes, that 

, . k< l’ ICS “ on - after having left behind them marshes, salt expanses, and beds 
O amiscli. which m certain places come to light in consequence of the paludal 
character of the region, though not at all seasons of the year, must undoubtedly 
hate existed during the historical period, because otherwise they would never havv 
bofn shown upon the Chinese maps x 

-Now, seeing that Obrutscheff travelled to Bei-schait by the same route that I 

Mongrol period was artificially irrigated. Into the channel" him Tater 

penetrates pretty often even now, and proceeds north as far as the well „f Si h n 
where it forms what the natives of the lower par, of die river Ob call J Z 
may we. properly speakmg, apply the term lake to such artificial sheets of water! 
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With regard to Obnitscheffs appeal to the Chinese maps. ] would beg leave to make 
the following observations — > 

jQn D’Anville's map, published in 1737, we do not see any traces whatever 
of the lake-s Tschltt-sdlen-che and Chua-chal-tsi; nor are they shown on the later 
maps — Lather on Grimm h s of rK33 (which is a copy of Klaproths), or Jakinf s* 
The) first make their appearance on the Chinese map Dao-tsmd-ten-jjtiL-cu, published 
in du: year 1864. anti from it were transferred* lirst to Richthofen s maps* and then 
Oj otilers published in Europe, none of the cartographers in question being deferred 
from inserting these lakes by the obvious impossibility of earning a caravan route 
diagonally across a vast sheet of water* From this it results that the fabncation ot 
the lakes in question must be assigned to quite recent times-* 

With regard to the lake of Alak-tschi the matter is otherwise* On D'Anr 
ville's map this take (Alak-nor) is represented as being entered by two nameless 
river-arms (the Tschi-jo-che and the Ma gc-tschrn). On Grimm's map then are- 
two small lakes* the Altan-nor and the Alak-nor. Finally on Jakinfs maps we have 
two unnamed lakes* a western one at the mouth of one of the branches of the Bu- 
hmgir. the eastern at the mouth of the river Ma-ge-tschen, which rises in the springs 
and" marsh of Tschi-tsin-chu. This lake really dote exist; its immediate vicinity is 
thickly beset with kamLsch thickets, which are at the present time the property of 
the Mongols, the descendants probably ol the I schtgintsis.* 

-From the preceding discussion we may deduce the following conclusion* that 
during the Juan period, when the Mongols who were settled in die Jihmin region 
wanted winter grazing for their animals, they cultivated meadows there by leading 
the water of the Ruhingir down by artificial canals to die districts which lay not 
higher than the level of die river at the high-water period, it is these temporary 
sheets of water (w) which have found their way into the Chinese maps under the 
disguise of permanent lakes; while on jakinl s maps they figure as large but tin 
named sheets of water into which one of the branches of the Bulungir empties. Per¬ 
ils this Is the Chua-chabtsk which we have again in the Chinese atlas of Dao- 
tsm-i-tim-jibtu** A long way to the cast of this region of periodical inundation we 
find the actual lake, formed by the Mow of the river Ma-ge-tschen. Although 
considerably reduced In area* it still exists at the present time: on KreEtner s map 
U is called Pa-lin-chai. Apart from these, there are no other takes on the north 
side of the great highway from Ju-min to Su-tscheo, nor to I think that any can 
exist there at alb 

-Fast of An-si. the Oun~c}iU2n cauldron valley ( ai(lc ). there exists v\hat 
might be called the ju-min valley, North and north-west it is bounded by the 
mountains of Sim-sjan Lsi and their prolongation* the ridge of Daban-sjan; on the 
south and south-east by the offshoots of the Nan-schan Mountains and the Tschl- 
tsin-schan Mountains* Fust of these last there is a third Mnldi\ which has an 


* l Q r },3^ Obrutsdicff idds (he following correction: >If this is the cast, then die Lite of Chuu- 
chai-tsi edited on fiikinfs map before die publication of the Chinese alias so that the 'fabri¬ 

cation." of this like must !>e ascribed to Jikmf, whose wo A was primed in 1851. or 13 years l before 
the publication, of the Chinese nibs. For thh reason Mr GnUrv Grediitnajlo omits to give the ibtes 
of Jakinf r & 
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almost meridional situation and on the north leans against the Bet-schan. As its 


north-western boundary we may take the Hat, scarce!} perceptible slope which 
without doubt forms a continuation of the western wing of the ] schHsm-sehan 
Mountains*, 

Lower down Obrutscliehf continues — 

A l>on these passages, cited from Mr Grutn-Grschiniajlo’s account of his tra¬ 
vels. I have to remark as Hollows: Nothing is said about the topographical relations 
of the region rendering the presence of these lakes impossible, and this was the 
point at which my objection was especially levelled, more particularly as die phrase 
involves an inaccurate characteristic of the region. The explanation of the origin 
of this phrase, which occurs in the opening sentence of the quotation, is in every¬ 
way unsatisfactory ; for, in the first place, the account of the topography of the 
region is too brief and too confused - it would have been useful to have had 
a sketch-map based upon Mr Grum- 4 .jrschimajlo's own observations, because the 
large map that accompanies his book does not accurately represent the real oree 
graphical relations — in the second place, towards the end the quotation gives an 
account of the cauldron-valleys, and amongst them of the liWnin valley and the next 
following depression of Jn-pan-fu-tsj (my oasis Chor-chi-tse) to the east of it, that 
is to say the precise spot in which 1 place the lakes under discussion. Now trough- 
shaped depressions represent, as Is well known, precisely tills form of relief, and 

not only are they not antagonistic, but they are actually favourable, to the forma¬ 
tion of lakes, 

i Further Mr Grum-Grschimajb say*, with regard to the lake uf Chua-chai- 
tsi. that, according to tradition, it owes its origin to the artificial irrigation of the 
tracts adjacent to die river Bultmgir in the Mongol period. Let us assume that 
this really was the case, although thu author does not tell us by whom the tradition 
was preserved, nor, if it is due to himself, does he tell us where he picked it up or 
uhm. But, alter all. is it not really a matter of indifference how the lake was 
formed, whether artificially or naturally r Anyway It did exist, that is to say its ori¬ 
gination was in no way prevented by the topographical conditions. But these con¬ 
ditions, taken in conjunction with the character of the soil in the depression, with 


dm traces of ancient shore-tines at the foot of the Bei-schan. and with the confor¬ 


mation of the surface in the shore-terraces of the Mogutun-gol, prove that the lake 
of Chua-chai-tsi did exist long before the Mongol period, or indeed even before the 
historical epoch. I have already indicated its boundaries, based upon topographical 
tacts and upon the properties of thu surface. It was fed bv a branch from ,h„ 
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kanitscfar thickets, but connected together by channels, precisely as in the existing 
lake of Lop-nor, It is to this period that we must assign the upper part of the 
deposits on the terraces of the Mogutnn-goL At a later date these small lakes 
disappeared, and the Bdungir began to cut its way through the former lacustrine 
deposits; though when it was in high flood, the river was at the same lime able 
to overflow the salt expanses and meadow-lands nearest to its bunks. I his is the 
epoch to which Mr Grum-Grschimajlo refers, when he speaks of the artificial irri¬ 
gation of the meadows by the Mongols during the Jlian period, that is about the 
year i 36S A. D. At die present time it would only be possible to irrigate in 
this way the eastern part of the depression, around the well of Si-dun; in its 
western* part the stream has cut too deeply into the former bed of the lake to 
permit of the water flowing over,* 

AVith regard to the lake of Alak-tsdii, Mr Grum-Grschimajlo says in the 
beginning of the passage quoted, In the same wav the lake Alak-tschi, as we shall 
see lower down, can hardly have existed, at all events within historic times ; and 
on the next page he adds, that this lake is shown on die maps of D'AttvHle, Grimm, 

and Jakinf, and that it actually does exist.* 

rit will therefore be clear which oi us is right, and I ask Mr Gruin-Grschi- 
majlo, what profit it will serve to continue the controversy? Would it not be better 
to adduce historical and cartographical corrections, in support of the former existence 
of these lakes, and drop the hasty phrase made use of in Ins book, that these lakes 
could not exist. But in the beginning of the passage I have again quoted from 
him he once more repeats the same phrase, although in a less aggressive form: 
then he reproduces my first refutation incorrectly; and finally takes pains to prove 
that it is unfounded. In doing that he is however most unfortunate in his choice 
of method; for it is evident from his own words, that one of these lakes was 
formed within historical times by artificial means, and that the other exists even at 
the present day, and there really is nothing in the topographical conditions to pre¬ 
vent either the one or the other lake from coming into existence,* 

p or so well-trained a geologist and geographer as Obrutscheli it was not 
difficult to interpret the relief features of the country, and to trace out their con¬ 
nection with the hydrographical relation* that obtain in that region; and his rigidly 
critical statement of the problem is a guarantee that he has not made a mistake. 
The similarity between this problem and the Lop-nor problem, to which l alluded 
in the beginning of this chapter, lies in die fact that both lacustrine groups be- 
] ong to the same gigantic latitudinal valley, and that the solution offered in both 
cases alike has given rise to a lively controversy. Grum-Grschimajlo has employed 
all Ids acumen and learning in defence of the opinion to which he has given utter¬ 
ance; Koslofl has done his very best to maintain Prschuvakkij s right to be the dis¬ 
coverer of the Lop-nor, But in both cases alike these laudable efforts have had to 
yield before exact investigations into the actual I acts, and scientific truth, to which 
all other considerations must yield, has gained the victory*. 

But from the physico-geogtaphical point of view there exists great dissimilarity 
between the two lakes. The Lop-nor is an ambulatory lake, a terminal basin; the 
Chua-chai-tsl occupied a permanent situation, anil was not a terminal lake, but one 

r r !& 
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ivhich the river that entered it at one end quitted again at the other, and it dis- 
appeared in consequence of the erosive action of its drainage stream, 'fhe Lop- 
nor had at the dawn of historical time pretty much the same dimensions as the 
Kara-koschun has now. I he Chua-chai-Lsi existed prior to the beginning of tile 
historical epoch, and by die year 136S had for the most part disappeared. In this 
circumstance we have a direct point of comparison for estimating the length of the 
period during which both lakes were drying up. In the case of the Lop-nor we 
have ascertained that this period must have been verv long, because the climatic 
changes in the vast area drained by the river would necessarily demand an immense 
amount ol time. In the case of the Chua-chai-tst the period must have been con¬ 
siderably shorter, because the process oi erosion advances at a very much more rapid 
rate. I he former lake shifts its position periodically whenever its bed gets filled up; 
whereas the basin of the latter becomes only in part filled with solid material and 
would continue to occupy its lied for some considerable time, were it not that there 
is a gap in the side of its trough-shaped depression* 


THE CENTRAL ASIAN DESERTS, 
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CHAPTER 


THE DESERTS OF ORDOS, KUM-TAGH, KASCHGARIA. 

AND AK-BEL-KUM. 


In the preceding chapters 1 have frequently had occasion to dwell upon the 
extension of the drift-sand and the sandy deserts in that part ol Central Asia upon 
which our attention has been hitherto fixed, and 1 have endeavoured to convey some 
idea of the eternal warfare that Ls waged between the sand and the running water. 

It would, I am sure, be very interesting to compare and contrast critically the ob¬ 
servations 1 have made with those recorded bv other travellers in other drift-sand 
regions in the inte rior of die continent: but on the other hand such an investigation 
hardly falls within the scope of the task I have set myself in the present work, a task that 
is in itself sufficiently exacting without ray deviating into sidc-patlts, however terapt- 
in<r. The protter place for a comparative monograph ol that character would be a 
handbook on the physical geography of Asia. As for my own observations. 1 must 
content mvself with referring to the descriptions 1 have already given in the course 
of the present work, and to the account which follows ot my journey across the 
Desert of Gobi between the Kara-koschun and Sa-tscheo, as well as to my previous 
treatise in Ptitrmannt MitUilungen, Erganzhft. No. 131, pp- 21S-2&8. 

However, with the view of showing that the part of the Desert ot lakla- 
makan which 1 have called the Desert of Tschertschen is in respect of structure and 
relief quite unique, at any rate amongst the sandy deserts ot Central Asa#, 1 will 
here interpolate certain observations which other travellers, especially Russian tra¬ 
vellers have made about that part of the world. I have no intention of offering a 
complete survey of all that these travellers have w ritten about the sandy deserts through 
which they have travelled. All 1 sltall do will be to make a hurried selection Irom 
amongst the material at my disposal, and 1 will then close this section ol the work 
with a brief comparison between the Takla-makan and other sandy deserts m those 
parts of Asia which will admit of comparison with it. And 1 may all the more rea¬ 
dily do this because Potanin, in the account of his 1S84—S6 journey, has given a 
valuable and instructive survey of the distribution of the deserts ol Asia. Accordingly 
! venture to begin with a quotation Irom his book. 
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1 1 ^ direction in w tiich tfc sandy mas;^ (if Qrdos are moving may a!-*si> be 
ncJ outside its own boundaries* For Instance, we were told 3.}y the Catholic 
missionaries, that the town ot Ning-Lschao-Jjang, south-east of Horo-balgasuti, vvas 
overwhelmed by sand that came from the west. South of Grdos we saw how the 
sand in die vicinity ol the village of I at>tung-tsa was heaping itself tip on the right 
ride ot a ravine, that is eo say on that side which looks towards the Yellow Riven 
Near die town of Chua-ma-tjchen the Great Wall Ls covered with sand that came 
liom the west- With regard to tile town ol Suan-chua-lu. Armaml David writes, 
that the local prevailing winds bring with diem Immense masses of siiiul, which 
have so completely covered the western towtewaJl that men, as well as wolves 
and foxes, are readily able to find their way over it into Lhe town, Mr Gamak, 
who lately completed a journey from Peking to Manchuria* says onlv, that in the 
south-eastern corner of Mongolia, l e. east of die Southern Chin gnu, he encountered 
masses of sand travelling from west to east. Prschevalskh does not give any infor¬ 
mation of this character at all either about the sand that lies along the northern 
elbou of the Yellow River or about the sand of lengcri* Kreitner encountered 
bark I tans west of StHscbeo, especially around the town of Dun-chuan; but in his 
bonk, /til ferntn Often r we have not a single statement sis to the direction in which 
the sands move* He reports that the northern slopes of die range of Tapamsan 
are covered with sand, whence we may conclude that it has been blown there by 
northerly, or at all events by north-westerly , winds. The circumstances we observed 
in this part ot Mongolia* in the districts west of the town of Gao-taj* likewise point 
to die incidence of north-westerly winds* Although we load no opportunitv to cross 
the region proper of tile barkhans in north-west Mongolia, we had the good fortune 
to see, in the valley of the Gasch*un-teudie T how sharply the advance of the sand 
ts defined, lor it is there heaped up along the whole of the western side of die thal- 
w*g t and it has come from the wests 

After that Potanin goes on to give a readable account of the formation and 
structure of the Mongolian dunes, and the occasion of their origination, and then 
continues: 


■Contrary to what Prschevalskij has observed in one passage (h p* 1^4) oflus 
Mongol it is the effect of the winds, and not the effect of the rain, that clu cks and 
moderates die barkiian waves, rhe influence of the rain is indeed so feeble that 
even after a heavy downpour, as we observed, the slight rippling* on the surface of 
me barkhans were m no way altered or disturbed** 

iFrom what apmriV I. that the wind originally derives the materials out of 
whuh It builds up the barkhans: Unless they are to be considered as a continua¬ 
tion ot the sandy desert ot Tengeri. then their derivation must be traced to the red 
sandstone mountains of the provinces of Schen-si and Gan-su (Kan-su). The sandv 
masses in the alluvial valley of the Yellow River, above Lan-tsdwu, are of a -rev 
colour, not yellow, and if tlvey contribute in any way to the formation of the bark- 
. . of ( ) ra08, it is as a by-product amongst other varieties of sand. The source of 
ongm ol tile sandy masses in Kusuptschi. an<! in general of the barkiians which accom¬ 
pany the northern bend ol the Hwang-ho. as also of the barkhans of Tengeri, is probable 
to be found on the northern slopes of the Nan-schan, that is if we consider that 
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the predominant winds of tin: country blow from the south-west. The first disso¬ 
ciation of this material from the ancient deposits must be ascribed to the small 
streams, and even the rain-torrents* North of the sands desert of Tengeri stretches 
tiie Gobi, occupying the bottom of an ancient lake or sea* its surface consists ot 
intermingled sand, dust, and pebbles, and this semi-powdery' alluvial material rests 
upon assorted gravel. Here then die wind, unaided by water, is able to pick up 
directly from the sediment the materials it requires for building up the barkhans. 
and it does carry away sand and dust, though it leaves the grain! behind, to form 
the upper layer of the deposits there* The sandy masses which are thus transported 
from this region must be sought for somewhere north of In-schan** 

The same circulation that takes place in the case of the matter held in sus¬ 
pension in water takes place also in the case of the matter that is transported by 
the atmospheric currents: while the heavier particles soon drop, the lighter are car¬ 
ried on farther* The pebbles anti gravel remain where they are; the sand however 
Ls transported farther by the current of the atmosphere and used by it in the for¬ 
mation of barkhans; while the more volatile dust, which is derived in part from the 
deposits, and is In part produced by the friction of the sand of the barkhans under 
the action of the winds, is carried yet farther still This current of atmospherically 
borne dusL must be a good deal broader than the atmospheric current that trans¬ 
ports the sand* The liner the dust the longer it remains buoyant in the atmosphere; 
and it only drops to the earth when the atmosphere has been for a long time quiesc¬ 
ent or when it is carried down by the rain, 

>ff our observ ations with regard to the presence of prevailing south-west winds 
in Ordns are confirmed by other travellers, and if they are found to hold good at 
other seasons as well, it will be easy to understand, that parallel with them there 
exist currents of sand and dust which likewise travel in the same direction. Hence 
it is probable that this flow of dust starts at the foot of the Nart-scban, and pro¬ 
ceeds along the Chingan Mountains to Kerulen * ** 

There is a certain amount of regularity observable in the distribution of the 
sandy deserts over the vast uplands of Central Asia. It would be instructive to have a 
map of those parts of Central Asia that especially lend themselves to the distribution 
of the sand. The first glance at such a map would at once show us. that two 
agencies are represented in this distribution, though what they really are is not quin 
clear: and of these two agencies one prevails in the north-west, the other in the 
south-east, so that the whole of Central Asia may lx- divided into two regions, the 
dividing-line between them being drawn from north-east to south-west, from Urga 
v i a the eastern end of the Tjan-schan (Tien-schan) t0 du- city of Kaschgar. North¬ 
west of this line the sandy masses are broken up into detached and disconnected 
areas, and art: almost without exception heaped up around the lakes, and conse¬ 
quently in the lowest parLs of the several districts in which they exist. Moreover we find 
also that these sandy tracts always occur on the western or south-western shores of the 
takes; this is the case with the lakes of Balkasch. Ala-kul. Bvbnor* Ajar-nor* Orku- 
nor* Sajsan, l'longer, Ubsa-nor, Durga-nor* and Cbara-nor, lying east of Kirgis-nor. 

South-east oi the line we have indicated the arrangement of the sand is quite 
different* In that part of Asia we have three gigantic, but disconnected, basins. 
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The first, lying farthest cast, is embraced on the one side by the ramifications cil 
the Genlej and Changaj and on the other by the In-sch&n. I he second, or middle, 
division is contained l>etween the Altai of the Gobi anti the X’an-schan. \ he third 
basin, in tin west, lies between the. 1 Tjan-schan (Tien-scban) and the borderranges 
of Western Tibet, The eastern basin is separated from thtr middle basin by a 
mountainous tract, forming a continuation of the Altai of the Gobi and uniting the 
Tjan-schan with the Xan-schan. The deepest parts of each of these three depres¬ 
sions occur near their northern borders; towards their southern boundaries they are 
all alike very much higher . ♦ , Here however the sandy deserts are not found in 
the low-lying tracts, but occur on the higher uplands that foot the southern mount¬ 
ain-ranges, the In-schaii and the Nan-schan. Our maps show an immense expanse- of 
sand south of the Tarim In Lhe western basin; beginning in the neighbourhood of 
the city of Jarkent, it extends eastwards past the towns of Chotnn, Kerija, and 
Tschertschen to Sa-Lscheo* Along this stretch there is only one locality that torni-s 
an exception to the rule we have indicated, namely the region round the lake of 
Lop-nor, In the middle basin the widest expanse of sand occurs between the Kdsin- 
gol and the range of the Ala-sehan. On the south it extends nearly as far as a 
line drawn through the towns of Ljan-tschou, Gan-tscheo, ami Gao-taj at the foot 
of the Xan-schan; but on the north it does not approach anything like so far as the 
latitude of the lake of Gaschiun-nor. Still farther cast come die sandy deserts of 
Ordos, extending south-eastwards as far as the mountain-range that separates Ordos 
from the provinces of Schan-si and Schen-si. In the eastern basin drift-sand is en¬ 
countered between the district of Ude in the north and the foot of the In-schan in 
the south.** 

From ObrutschefTs account of the sand-dunes in the desert-regions that he 
visited we gather the impression, that they arc in no way comparable, in respect of 
either size or distribution, with the sand-dunes of the lakla-makan. His accurate 
anti 'detailed descriptions suggest that, with die exception of the Kum-tagh, they as 
a rule barely exceed a medium altitude. Speaking of the belt of dunes between 
Siao-tschao and X ing-tschao-ljang in southern Ordos on 13th February 1893, he says; 

The sand occurs at first in the shape of hills; then Lite road crosses over a 
belt of sand-dunes (barkhans) 2 to 2' j versts liroad. The individual dunes ascend 
to an altitude of 2 r = saslien, anti are clearly somewhat mobile, quickly changing 
their position under the influence of one wind or the other, A strong south wind, 
which blew all day from early in the morning, shifted at about 3 o’clock to the 
south-west, and not only altered the finer lines on the superficies uf the dunes, but 
actually re-shaped their crests, by endeavouring to dispose them from north-west to 
south-east* , * . ** 

Writing on 12th December 1893 about pretty nearly the same region, he says: 
‘From this depression the road gradually penetrates a scries of sandy hills, whidi, 
according to the information l received, stretch from west to east for a distance of 
200 versts, that is from the Yellow River far Into the interior of Ordos, and on the 

* G. N. Potanin, Tangvitkt-Tibctiknja Qkmina Kitaja i Tstn train#ju M#n£&Uja x iSSj—Sb. 
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south approach close to the Great Wall, thus giving them a breadth of more than 
IOO versts. For the most part the sand is built up into hills, some of them hall 
coveted with vegetation, others entirely covered; but in certain localities there occur 
patches of more or less bare sand-dunes (barkhans), generally irregular in outline, 
this being a consequence of the unevenness of the surface. As a rule they turn their 
steep faces towards the east and east-south-east, and reach altitudes of 3 to 4 - sasheii, 
seldom 6 or 7, The sand of both the barkhans and the hills is greyish yellow, 
and line-grained, though in the hollows between the dunes it is somewhat coarser. 
The hills that are in part overgrown with vegetation show plainly the outlines of the 
barkhans, with their steep slopes looking towards the east or east-south-east. In 
those that are entirelv clothed with vegetation the slopes generally exhibit e\ cry 
where the same degree of steepness, and the hills are arranged in no sort of regular 
order. In certain places there are ridges 1 to 2* seldom 4 to 5, sashen high, en¬ 
tirely or one-half covered with vegetation, and extending from north to south, or 
from north-west to south-east, with their steep slopes turned towards the east and 
north-east, while those that arc in part bound together by vegetation are covered 
with a layer of fresh sand,* I lien he goes on to speak ot terraces t to 2 arshin 
high, of depressions, large basins 1 1 to 3 verst in diameter, and ot pits ] to 2 arshin 
deep, into which the water apparently gathers after rain. The depressions are as a 
rule drawn out from east to west, but are irregular in outline., penetrating like bays 
amongst the dunes. Their bottoms are strewn with sand or consist of sandy clay , 
and show 111 places patches of crystallized salt* 

Obrutscheff, continuing lus journey through the same sandy desert, writes 
{Pec. 13); 'The sand-hills tliat are in part overgrown with vegetation often have a 
cauldron-shaped Indentation in the gentle slope that looks towards the north-west, 
rounded by the wind into a semi-oval or semi-circular shape, so that tliat lace ol the dunes 
generally assumes the form ol a horseshoe-shaped wall, the outer dope of which Es still 
steeper, while the inner slope has a more gentle descent- 1 he steep south-eastern 
[lank of the dunes is frequently buttressed as it were by low ramparts of sand, 
formed of material blown out of the cauldron-shaped indentations just described. In 
some places the steep sides of these sandy ramparts have a I all of 40 , die sand 
being bound together and kept in position by grass and bushes,* * 

1 From these descriptions it is evident that the sand in southern Ordos is low, 
not exceeding [ 5 m. in height, irregularly arranged* capricious* dependent upon 
winds blowing from various quarters, different winds being predominant at different 
seasons so that the position of the dunes relatively to the points of die com¬ 
pass varies several times in the course of the year. This however* as we have 
seen, is never the case in the Desert of Tschertschen, ObruLschelf speaks of as 
many as three different stages or storeys* of drift-sand, each possessing different 
characteristics. The small depressions are probably equivalent to the hajirs; the 
larger sand-fret spaces remind us ol similar features in the I akla-makan proper* 
between the Jarkent-darja and the Chutan-darja. The terraces are probably similar 
formations to the jardangs. 
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The same author gives the following description of the region between the 
Chara-narin-u!a and the Yellow River: Six or seven versts from the loot ol the 
range (Chara-mrinrula) the road crosses a depression like a river-bed, about too 
sashen broad, and with bare day at the bottom, but in general the course is not 
very distinctly indicated. Possibly this is an old bed of the Uwang-ho. In its bot¬ 
tom there is a well i 1 = arshin deep, and on its southern bank the sand-hills have 
much steeper slopes towards the south-east. Farther on the cauldron-shaped de¬ 
pressions amongst the sand-hills grow more numerous; die surface within them con- 
sistn of yellowish grey or brownish yellow clay, with frequent crystallisations of salt. At 
intervals on the hills, but especially in the cauldron-shaped depressions, there are 
smalt beds or low reeds, In the latter there exist also accumulations of sand, 3 to 
4 arshins high, and overgrown with chanruk. Gradually die sand-hills grow higher, 
reaching up to 5 or 6 sashen, sometimes to S or 10, and in shape they approxi¬ 
mate more and more to the type of the barkhan, having their steep slopes turned 
towards the south-east,, and their crests running NE* 35—40\ It h quite evident 
that the effect which the prevailing west-north-west and north-west winds exercise 
upon the accumulation of the sand increases directly as the distance from the foot 
of the mountains, for these serve as a gigantic screen* The sand in the barkhans 
is fine-grained, but in the depressions somewhat coarser; here however we no longer 
have such broad crests or such coarse sand as to the north of the old river-bed. 
On the other hand saksaul appears here in the form of bushes and trees about 4 
arshin High. At 10 versts from the mountains the surface begins to rise, while 
the sand-hills grow fewer, and at the same time their altitude diminishes. In be¬ 
tween the hills, barkhans, and chains of dunes there are level tracts, more or less 
extensive in area, with day soil, in some places bare, and slightly grooved, but 
for the most part bearing bushes* Often the clay is covered with a layer of sand, 
and on it grow grass and bushes of various kinds. In these tracts there are small 
sand-hills recently heaped up, 2 to 4 arshin in height * * .j 

'Upon a reconsideration of the higher and barer belt of sand, accumulated in 
the depression, 3 to 5 versts broad, that lies along die foot of the range of Chara- 
narin-ula, anti corresponds to the ancient bed of the Hwangdio, it became even more 
unmistakably dear that it must have been a long time ago when this diannel was 
abandoned and fell a prey to die sand. This sand, to judge from the direction of the 
barkhans and the crests of the barkhan-diains, must have come from die north-west, 
for the sleep sides are turned towards the south-east; and this too was the story 
told by tiie particles of sand, for they grew smaller and smaller the farther we pro¬ 
ceeded towards the south-east. The heaping up of the drift-sand in the ravines 
and gorges of the Clwa-narin-ula proves that a part of the sand is carried thither 
by the wind from Central Mongolia, over the top of the range. Another portion is 
formed in situ out of the old alluvia of the Yellow River and the disintegrated ma¬ 
terial of the screes deposited by the erosion torrents of the mountain-range. * 

Finally Obrutscheff gives die following description of the sandy desert of Kmn- 
tagh (Sclia-schan), lying east of Tirrian and south of Pitschan, the date being the 3rd 
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September 1894: At three o'clock in the afternoon, when the power of th* sun was 
already declining, 1 set off on foot to visit the Kum-tagk Seen from a distance: 
the masses of sand have the appearance of a perfectly naked range s tolerably high 
and divided into several parts. The crest is somewhat denticulated, and in some 
places the passes are rather deeply notched. Fhe range has numerous ramihcatii>ns» 
attd on their slopes are ridges and barkhans of secondary rank. 'I lie sand-hills are 
connected with the circumjacent heights by broad saddles, likewise covered with bark- 
bans. According to die natives the belt of sand Is about 40 versts broad Irom north 
to south, and fts length from east to west about 60 versts. South of the Kum-tagh 
stretches the Desert of Gobi, The country between my camp and the loot of the 
Kum-tagh was for a distance of more than one verst clothed with vegetation, reeds 
and bushes more or less dense, but there were no trees. The soil consisted of dark 
grev clayey sand, resting upon clay, with saline incrustations and crystallised salt. 
Amongst the vegetation near the foot of the sand were small scattered patches of 
meadow, with fine grass anti reeds, as well as Reids in which watermelons and melons 
are cultivated Water is no doubt found there very near the surface, for we observed 
neither ariks nor wells for irrigation.* 

Along the northern foot of the Kum-tagh stretches a belt of sand-hills, too 
to 150 sashen wide and 2 to 3 sashen high, and covered with scrubby bushes; as 
compared with the gigantic masses of sand, these sand-hills looked like mere insigni¬ 
ficant swellings of the surface. To die north, that is in the direction of the oasis, 
the huge masses of sand are interrupted by a broken ridge of eminences overgrown 
with tamarisks, and on their northern slopes with reeds as well The ridge m question 
does not run in a straight line, but in zigzag loops like the foot of the Kum-tagh, 
Between these sandy eminences and the Kum-tagh there is, further, a chain of small 
depressions, overgrown with reeds and bushes. The absolute altitude of the belt of 

sand at the foot of the Kum-tagh is 500 in,* 

>So far as L visited it. the Kum-tagh was built up of compound barkhans or 
barkhan mountains, disposed in broken lengths, with their long axes stretching 
N.W 290° — a consequence ol the predominance of the north-north-east wind 
and connected together by means of saddles. These, in die cases in which two 
neighbouring mountains lie close together, assume the tonn ot sh ar P’ deeply sunk 
co sts, with both slopes showing the same degree of steepness, 30“ to 35 , am] ™ mt ' 
times as much as 40°. The Hanks of the mountains are thickly beset with heaped 
UT, barkhans and barkhan ridges, resembling sharply accentuated ramifications, which 
extend principally N\V. 3 io°- 3 I 5 °. often also N. and S„ and even NE. <P > 
more seldom NE. So 0 . These directions indicate that the prevailing winds blow 
from the north-east, the east, and, to a less extent, the north. The crests of the bark- 
ha,^ arc curved both horizontally ami vertically. Both slopes are steep; but the 
Steep,-St. which are sprinkled with powdery sand, arc mainly directed towards tile 
south and west. Between the chains of barkhans and the barkhans on the slopes of 
th,, mountains there are hollows or grooves (i. e. .troughs between the .waves*) of 
varying size and form. The distribution of the powdery sand in relation to the com¬ 
pact sand is irregular, probably as a consequence of the great number of impedi¬ 
ments that exist to the free circulation of the atmosphere, and the division and di- 
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verse deflection of the atmospheric currents which ensue therefrom* At all events the¬ 
ta vers of powdery sand are always met with on the western and southern slopes, 
while itie compact sand laces east and north. In the depressions the sand is often 
hard for several paces, but otherwise soft* In some localities compact sand occurs 
also on the western and southern slojjes. a few paces below die crest, and does so 
even when the slope is 30'' to 35": but higher up, dose under the crest, the sand 
is nearly always powdery** 

I then climbed to the top of the second ridge of one of the barkhan mount¬ 
ains, and found its absolute altitude to be 630 in.; that is to say, its relative alti¬ 
tude above the belt of sandy eminences at the northern foot of the mountains was 
130 m.. and above my camp 200 m. The adjacent heights approximated to tile 
same absolute elevation, though in the smith I observed some which apj*\ar> d to lx- 
higher; others in the west, at a distance of 1 to 2 versts, appeared to be 30 to 50 m* 
higher* In all probability the very highest summits of the Kum-tagh reach an alti¬ 
tude ot 200 in, above the northern foot of the mountains* On fhe south side of the 
first ridge of die barkhan mountains there is a string of broad depressions, crossed 
by barkhan ridges 2 to 3 sash tin high, though seldom as much as 3 sashen, and 
extending west-north-west, i, e. parallel to the high ridges. The surface, both in 
these depressions anti on the east and south slopes ot the barkhan mountains* con¬ 
sists of a layer of dark grey sand* in the form of a small ridge 2 to 3 inches in 
height* The bulk of the mountains consists on die other hand of fine sand of a 
dark greyish yellow colour. On the very’ top of the mountains 1 found lying on 
the sind \arious small objects* blown thither by the wind, such as feathers and frag¬ 
ments of reed-stalks. In the depressions flotsam of that kind is much more abundant, 
embracing even fragments of mohusc-shdls, probably Calkaica or Limmcus; and 
there too on die surface of the sand there is in some places a thin sprinkling of fine, 
rounded gravel* In other localities we perceived salt crystallisations, not only in the 
depressions, but pretty high up on the slopes where the dark grey sand lies. The sand 
amongst the salt crystallisations is not only coarser of grain* but is cemented together 
by salt- These probably represent survivals pf old barkhan mountains* over which 
the sand has subsequently been spread and then been welded together by the salt 
solutions, which have (literal down through masses of younger sand after being sa¬ 
turated with heavy atmospheric downpours. In the depressions or the first barkhan 
ridge we frequently came upon small patches of day, forming a thin crust; these 
probably owe their origin to die solution of small quantities of city contained in die 
sand by atmospheric precipitation, or by the rain and snow bringing down with them 
tiu: clay dust floating in the atmosphere. Amongst this sand there exist no trace* 
whatever of vegetation * * * From the top of die barkhan mountains 3 was able to 
sec in the south yet another chain of similar barkhan mountains.* # 

This account may be supplemented by the following passage taken from 
fF, Urum-Grschimajlo* l he sandy masses ol the Kum-tau present this remark¬ 
able feature, that they are at one and the same dim: perfectly barren and yet im¬ 
movable* T he natives of that region are unable to recall a single instance of these 
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masses of sarnl ever having moved, or ever having overwhelmed any part of their 
cultivated fields, Nor during the past tea years do they remember that the crest 
of the Kum-tau has undergone any perceptible change. And although diis last 
statement is doubtful, it is mdusputably true, that these masses ol sand have not 
actually moved. Nevertheless there did exist a time when the Kum-tau did not ad¬ 
vance so far into the valley of the Luktschm, The river of Pitschan, which now dis¬ 
appears under the sandy mountains, once flowed in open daylight between Jan-bulak 
and Dga, and emptied itself into what appears to have been a larger river, namely 
the Assa, which however dried up a very long time ago. The Kum-tau rises to a 
very considerable relative height, by estimate probably 450—500 feet I hese im¬ 
mense masses of sand art brought thither from a great distance, across the I us-tau, 
and arrive from the north-east, while on the south-west they lean upon the mount¬ 
ains of Tschol-tau, the southern boundary of the Turian depression* How far that 
belt of sand extends 10 the east nobody could tell me; but if we regard it as com¬ 
posed of the old dunes of the lake, or rather sea, of Turfan, we shall be warranted 
in concluding, that their breadth, generally speaking* is not particular!)' great. ^ 

As compared with Obrutscheffs thorough description* and Grum-tirschimajlo s 
interesting account* of the Desert of Kum-tagb, Roborovskij’s statement is remark¬ 
ably curtailed He says* *To the east stretches a zone of sand, embracing the 
'cauldron' valley of Luklschin. According to the natives* its barkhans are almost 
motionless* ami as it were 'congealed'* l hey reach an altitude ot 400 feet* and are 
called Kum-tau** Then follows a legend in which an ungodly city was condemned 
bv the wrath of heaven to be buried under the sand, anti the story of a hunter, 
who sixty years ago is rej*orted to have discovered in the sand a chest lull ol gold 
with which he lived afterwards in great style* His descendants are still living in 
Luktschin, and have no reason to complain of t>eing in wand* 

1 wifl now quote a few extracts Irom Bogdanovitsch s conception of the origin 
of the great accumulations of sand in Central Asia. He says that the climatic agencies 
of Central Asia are everywhere engaged in creating materials for the formation of 
sand, and that it is the encircling mountains which contribute the bulk of the ma¬ 
terial for the regional development ol the continental masses of sand. -1 hick de¬ 
posits of flu via tile and lacustrine alluvia from the farkent-darja and certain ol its tri¬ 
butary as w f dl as from the existing (Tschertschen-darja) and former (Kerija-darja 
and Chotan-daijap]) rivers, cover immense areas in Central Kaschgaria. There exist 
proofs beyond all dispute {namely die existence of ancient river-beds) that the lower 
larkent-darja (Tarim) has repeatedly shifted its course* It is evident that these mark 
t he oscillations of the river* and that these oscillations were caused by the accumu¬ 
lation of fluviatile sediment in certain of the beds, and by its constantly increasing 
removal by the current Irom others, into which it was originally brought by the 
same agency- These changes of bed cannot however be connected in any way with 
more general tectonic processes . * * The tine arenaceous clay deposits from the 
rivers and lakes* which have been left behind by the rivers when they have shifted 
their beds, have furnished an abundance of material for seolian formations. The sand 
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v. hich is deriv ed from this flu viable material k distinguished by the presence of mica, 
ami by its uniform size, its fineness, and its yellow colour, from the coarser, darker 
and considering the size of the: sand-grains, more irregular sand which is derived from 
other sources * . * the gigantic sand-dunes beside the Jarkent-tlarja, bet ween Lop-nor 
(Kara-koschmi) and Korla+ are built up of products derived from tine disintegration 
of the light* hne-grained days of the Jarkent-darja. 

In Kaschgaria four distinct varieties ol barkhan formation may he distinguished* 
(t) detached, isolated barkhaus; (i) barkfaan-ridges, or barkhans with their two 
slopes dissimilar; (3) ridges with their two slopes similar In character; and (4) bark"' 
han accumulations.* 

1 he llrst-namcd* the solitary barkhans, cannot subsist for long* In the |pro¬ 
cess ol development thdr extremities come iiirimatd) into contact with each other, 
so that they coalesce and lorm long ridges or chains of barkhans. In Kaschgaria the 
process ot cohesion has advanced so far that the: sand-dunes there generally present 
themselves in the lorm of dune-accumulations . * .* 


>Only once did I convince myself by direct personal observation in Kaschgaria 
ttiat the barkhpiis, under the influence of the winds blowing persistently in one and 
tht same Jii ection, more slowly but uninterruptedly forwards,* 

Bogdanov 1 Lsch then goes on to speak of the transformations as to both shape 
ami relief which these same dunes undergo, under the influence of winds from different 
quarters. Although they remain constantly In identically the same tuition, thdr 
appearance and relid are subject to unceasing change. At Nija and other places 
he convinced himself, that the crests are turned now in the one direction, now in 
the other, though at the same time they always preserve a mutual parallelism and 
adhere to the same base, without experiencing any change of elevation. The con¬ 
nected harkhan-accumuktions reach an altitude of 150—200 feet: and are separated 
from one another by broad trough-like valleys, Bogdanovitsch observed too, that 
in the north-east of the region, that is next the Tarim, the sand-formation takes 
place exclusively under the influence of the north-east and east-north-east winds, 
Herc no winds blow from other directions, ami none or the dunes possess similar 
slopes.* He also made the same observation as i have done, namely that the great 
altitude (up to 300 teet) of the -harkhan mountains, (j. e, the dune-accumulations) 
beside the Tarim, and the presence of the broad valleys, between them, prove that, 
as soon as the dunes melt together and form dune-accumulations, the forward move¬ 
ment of the masses of sand becomes retarded, while the accumulations Win at the 
same time to increase in altitude. Bogdtmoviteeh adds, that Konschm as the result 
ol Ins investigations into the dunes of Transcaspia. has arrived at the same conclu¬ 
sions n,e extent to which the sand is distributed in East Turkestan, as well as 
the lorm and development of the dunes, are to \k set down, as Bogdanovitsch rightly 
observes, solely and alone to the effects t>r the winds. 

The same inquirer then rocs on to observe, that the shape and position of 
the beds of the mens of hast lurkestan exclude the possibility of the contempt**- 
ncous origination of the dunes. >llie atmospheric disintegration of the older lluvia- 
, o«as.on to the formation of continental masses 0 f sand or bark¬ 

hans; but the nver-dunes, which may have existed in former ages, have been re- 
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moulded by the subsequent activity of the wind, and all traces of them are now lost. 
The only locality in which unambiguous dunes of an older epoch have been pre¬ 
served Is the region of Lop-no r* and the only criterion by which we are enabled to 
distinguish these dunes from the more recent barkhan-formations is the characteristic 
orientation which here distinguishes the chains of dunes; nothing else: will account tor 
the directions in which they lie. except the arrangement of the shores around the 
former watery expanse of the Lop-nor.i* 

Before proceeding to examine ami criticise the above passage* i have yet one 
other Russian author to quote* South of the Baghrasch-kb! stretches a small de¬ 
tached sand) desert which Roborovskij calls the Ak-bd-kum. I his he describes 
from the most northerly point of the southern shore ol the lake: 5The region before 
us was not very encouraging* Sandy barkhans came down ett ethcl&H to die shore- 
line, and even touched the belt of reeds beside the lake: they were still higher than 
those we met with in the preceding day's march- One of these, the one nearest 
our night bivouac, reached, according to aneroid measurement, an altitude of 360 
feet above the surface of the lake. It took me more than an hour to climb to the 
top, and I descended, or rather slid down in a sitting posture, in 40 minutes. Even 
in the lake itself* here ant! there dose to the shore, there were huge barkhans, 
forming lofty islands, rising to sharp crests, and girdled about with golden reeds. 
Some of these were already connected with the shore by means of narrow tongues 
of sand. Others bordered bays in the lake, and occasionally cut off small Isolated 
saline lag was. Far off In the south were gigantic sandy mountains, rising to an alti¬ 
tude of at least 500 feet above the surface of the lake.-** 

There is also a small patch of drift-sand on the eastern shore of the lake. 

With regard to it Roborovskij says, The connected belt of sand which accompanies 
the southern shore of the lake terminates at its south-east corner in detached bark- 
hans* scattered over the saline soil. But there is another belt of sandy barkhans 
on the east shore of the lake* about 20 versts long and from 6 to S versts broad* 
bearing the name of Schamal-gansin-kum.*** Fast of that stretches the long salt tract 

of Tus, bordered by a high terrace, w hich in all probability was once the shore of 

the take.>t 

Both these belts of desert differ in several respects from the lakla-makan. 
As compared with the immense drift-sand area of hast I urkestan* they are but in¬ 
finitesimal in area, and both are very sharply defined. In this respect they belong 
to the same category as the Kum-tagh, south of Ritschan, and as die expanse of 
sand that stretches south of the Basch-kum-kbl in northern Tibet, though the latter 
occupies only a small portion til a large basin. Ruborovskij's account tails however 
to give us any dear information about various important matters connected with the 
sand’s architecture, especially about those which might guide us in attempting to ex¬ 
plain the causes which have led to the presence of the Ak-bet-kum on the south 
and east of the lake* and this circumstance more particularly requires explanation see- 

• 6V0 fox 1 tu hrsiija Ist?tdoviifitj& v VestcUckn&m l^trktstutt^ pp. 91 IT. 
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ing that saml is entirely absent on the opposite northern and western shores. He 
does indeed tell us, that the dunes on the shore reach an altitude of 360 feet, and 
that those farther away to the south attain an altitude of at least 500 feet, above 
the surface of the lake. The altitude of 360 feet was obtained with the aneroid, 
and is doubtful, because Roborovskij states that the dunes beside the Tschertschen- 
darja, when measured during the same journey, attained an altitude of 300 feet, 
which is indeetl very much over the mark. The altitude of 500 feet is estimated 
from the surface ot the lake, and is valueless, because we are ignorant l>oth of the 
distance and of the ascent of the ground in that direction. But his description of 
the dunes that begin 15 versts north-east of Kimur-chani is more valuable: >Here 
gigantic dunes have advanced to the very shore of the lake and plunge straight 
down into its deep and transparent waters. Along the shore extends a narrow belt 
ol thick kamisch, the individual stalks of which reach a height of 3 sashen, and a 
diameter of about one inch. Hiese reeds led us to consider seriously the pos¬ 
sibility of our farther advance. To penetrate into them was impossible: the stalks 
were so strong, die camels were quite unable to force their way through. Im¬ 
mediately on the right of them rose the steep slopes of the barkhans, and on the 
left was tlie deep lake ... 1 lie prevailing winds in this region blow from the south¬ 
west, and consequently all the barkhans lay athwart the route we desired to follow, 
stretching from north-west to south-east, and their north-eastern slopes were very 
steep. *• 

The concluding sentence is not quite clear, for if the prevailing winds blow 
from the south-west, then it would seem to follow almost certainly that the dunes 
ought to turn their steep slopes for the most part towards the north-east But the 
first part of the sentence would seem to indicate that they may also look towards 
the south-east. \\ ith regard to the winds in the neighbourhood of Kara-schahr, I 
was in 1896 given the following information: >Der vorherrschende Wind soil im 
Friihling vom Juldus-Thale komrnen: im Spatsommer und Herbst 1st Ostwind ge- 
wohnlich. Auch jetzt, am 14. Marz, raste ein ungemein gewaltiger Sturm vom 
Juldus-Thale, erst urn 5 Uhr nachmittags horte er auf, nachdem er 6 Stunden ge- 
dauert und den Weg vom feinen, lockem Staub reingefegt hatte.j** 

The wind that comes out of the Juldus valley would blow from the west-north¬ 
west. Across the basin of the Baghrasch-kbl it would therefore appear that the 
prevailing winds blow in spring, and come from the west, whereas in the Desert of 
Lop they blow at the same season from the east and north-east. 

Where then do the immense masses of sand in the Ak-bel-kum come from? 
Are they lacustrine dunes, or are they ordinary desert-dunes, formed in the same 
way as the dunes in the Takla-makan : With the slender amount of knowledge that 
we possess with regard to the basin of the Baghrasch-kol it is difficult to answer 
this question. \\ hat excellent material for a physico-geographical monograph a study 
of that basin would afford! The relations which the basin bears to the ring 
of mountain-chains which girdle it round, as well as its relations with the Juldus 
vall ey, tin: bat hymetrical relations of the lake, its currents, its waves, its floral anti 

• Op. p. 87. 
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its faunal phenomena, its sedimentation by the Chaidu-gol, the deserts on its southern 
and eastern shores, and the occasions of their origination, the transverse valley of the 
Kontsche-darja, and the relations which exist between its erosion ami the level of die 
lake — all these suggest fascinating problems that still await solution. And most 
of them are so intimately connected with the question I have just raised above, that 
any attempt to answer the latter, until we are possessed of fuller information, can 
hardly he more than a guess. 

After the first glance at Roborovskij’s map one is really tempted to make the 
lake answerable for the origin of the dunes diat stand beside it, anti so assign to 
them the same rank and causation as for the dunes that exist on the east side 
of the Caspian and the east side of the Lake of Aral Indeed in certain respects 
one even fancies there is a resemblance between these dimes ami the coast-dunes of 
Western Europe, which are also more especially affected by the prevailing south¬ 
westerly winds. But in the case of the Baghrasch-kol die relations are in point of 
fact quite different. The description which Roborovskij gives, both in word and 
illustration, Is quite sufficient, not only to preclude the probability of any such inti¬ 
mate connection, but also to forbid the assumption, that these dunes owe their for¬ 
mation to material derived from lacustrine sedimentary deposits. The longer axis of 
each dune forms a right angle with the shore line. ITie steep leeward sides look 
towards the north-east, anil plunge steeply down into the deep parts of the lake, 
leaving room however for a narrow strip of shore, that appears to be pretty level, 
anil is overgrown with thick impenetrable reeds. 1 his belt of kamisch forms conse¬ 
quently a sharp boundary Ijetween the lake and the dunes, anil prevents the possi¬ 
bility of direct contact between the dunes and any sandy material there may be in 
the bottom of the lake. Roborovskij’s estimations of altitude — 360 feet near 
the lake and 500 feet farther to the south — point evidently to an actual rise of 
the substratum in that direction: for the surface must indeed rise a good deal towards 
the northern foot of the Chara-teken-ula. And this is all the more probable, when 
we rememl>er that the southern parts of the lake are deep. Hence it is conceivable, 
that on tlie contrary the dunes decrease in height in that direction, and that the 
loftiest dunes stand on the shore, close to the lake. The village of Kujdalik. at the 
northern foot of the range, must of course stand in a tract that is perfectly free 
from sand. If the prevailing winds do blow from the south-west, die dunes ought 
to increase in height towards the north-east, and the configuration of the shore-line 
as shown on the map renders it very probable that the direction indicated, the south¬ 
west, is indeed that of the prevailing winds. For, while coasts that are dune-beset 
are specially caracterised by their regular outlines, either perfectly straight or slightly 
festooned, it is noteworthy that the portion of the southern shore of the Baghrasch- 
kol upon which the dunes abut Is extremely irregular and capricious in outline. In 
fact, it consists of a succession of bays, projecting headlands, and islands, and some 
parts of the lake on that side are already entirely cut oft* by advancing dunes, which 
sometimes indeeil quite encircle them, so that the water in them is salt. A shore¬ 
line of this character points unmistakably to an unequal advance of the different 
masses of sand, that gain ground at the expense of the lake. To judge from these 
phenomena, the lake on that side cannot be particularly deep; if it were, the ad- 
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vancing ends of the dunes would be washed away, and the material of which they 
are composed would be dispersed by the movement of the waves and currents, anil 
by the beat of the surf. We have another example of this species of shore-line, 
formed by the unequal advance of encroaching dunes, on the east side of the Avullu- 
Tajek-Arka-kol. The fact of the sand of the Ak-bel-kum being highest on the shore 
of the lake is in agreement with its orientation, for it ought to rise in height to¬ 
wards the centre of the basin, as it does in the Kum-tagh in the !>asin of the Tarim, 
anil in the belt of sand that lies beside the Basch-kum-kol. 

If these dunes derived from the lake the materials of which they are built up, 
we should expect to find dunes also on the northern anil western shores, where the 
lake is shallow, shallow water l>eing an indispeasable condition for the formation of 
coastal and lacustrine duntrs. But on those two sides of die Baghrasch-kdl the belt 
of reeds is broader, and effectively prevents the formation of dunes. 

There is however yet another circumstance that lends support to die view, 
that the Ak-bel-kum would exist in the (>osition it now occupies even though tliere 
were no Baghrasch-kol, namely the fact, that in general dunes are much rarer on 
rising coasts (a negative coastal displacement) than on subsiding coasts. In respect 
of diis Sokolow says: >Somit liegen die meisten Stranddiinen an unterwaschenen und 
infolge davon zurUcktretendcn Kusten, welche oft zugleich auch noch im Sinken Ixr 
griffen sind. Sie machen liber 90 ° o samtlichcr europaischen Stranddiinen aus. 
Unvergleichlich geringer ist die Entwickelung tier Diinen an solchen Kusten, deren 
Aufsteigen als erwiesen angesehen werden kann.> # 

The relations indicated in the oj»ening sentence of diis passage art* those which 
appear to obtain on the shores of the Baghrasch-kol. that is to say. the water- 
surface, as compared with the shores, is sinking. Of this we have direct evidence 
in the sharply outlined terrace that Roborovskij mentions as running |>arallel with 
die eastern shore-line, but at a great distance from it. In this process the filling 
up of the lake-basin with drift-sand, dust, and sediment brought down by the Chaidu- 
gol plays only an insignificant part; for the deposits of this stream stretch out into 
the lake in the form of a sharply pointed peninsula. Theoretically the only con¬ 
sequence of this deposition of sediment, and sediment really is deposited, ought to 
be an increase in the volume of the Kontsche-darja, aldiough the amount of the 
augmentation is of course excessively small. One indirect effect produced by it 
should be to enhance the erosive power of the Kontsche-darja as a consequence of 
its increased volume. And it is precisely this factor of the river’s continued erosion 
— its uninterrupted excavation of the transverse valley between the Tien-schan and 
the Kuruk-tagh — which continually diminishes and reduces the actual volume of 
the lake-basin. The process of sedimentation goes on uninterruptedly, and is tend¬ 
ing eventually to the total disappearance of the lake. In proportion as the water- 
area diminishes, the amount of evaporation will decrease, and concurrently with this 
an increasing quantity of water will find its way into the Kontsche-darja, and this 
will also enhance proportionally its erosive power. At Kalka, in the transverse 
valley, there are old riverine terraces at a pretty good height above the level of 


* N. A. Sokolow, Die Diinen, p. 45. 
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the existing stream. Now these cannot have been produced by chance heavy rains, 
because we know as a fact, that the range between the river's high-water level 
and low - water level varies within only narrow limits in the course of the year; in 
other words the volume oi the stream remains practically unchanged. The accom¬ 
panying illustration represents the transverse valley at Katka. 


Fig. 177. VIEW or [Hi: KEIHUK'TAGH AT VLALKAZ TDW WhtlJS THE NNiV. THE TRANSVERSE YAL|£T OF THE 
K OKTSCHA-DAKJA COMING l>nw,V FROM HAGHlLASCU-KCU.. 

Since then the surface of the lake is constantly subsiding, the substratum 
upon which the Ak-bel-kum rests tends to grow relatively higher, and to lift itself 
terrace-like above the lake. The lake-dunes must advance very slow ly towards the 
north-east, if it is the fact, as is stated, that the eastern part of the lake is deep; 
while on the other hand the leeward slope would be prolonged considerably under 
the water, and the nearer the dunes approach to the deep parts of the lake 
the slower will be their forward movement. If the water-level a—a (see fig. 178) 
drops after a certain time as low as h — b, and during the same period the dune 
. 1 — y/'—B" advances to B — B 9 — B\ then in die latter case the leeward side will 
have been proportionally prolonged. Whilst this is taking place, the kamisch-grown 
abrasion terrace _ / r travels to A. describing a line which horizontal!) Is directed to- 
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wards the north-east, but vertically sinks downwards. The net result is shown in 
profile in fig. 179, die firm substratum forming a level and gendy sloping plain, 
the lower edge of which reaches down to the pro tempore shore-line. In consequence 
of this downward slope, the southern dunes may appear to the eye to be higher than 
those to the north, but in reality it is the fact of the substratum being distinctly higher 
than the lake which in the first instance makes the dunes appear higher. It is con¬ 
ceivable, diat it is die shrinking of the lake which renders it possible for the dunes 
to advance rather than any actual movement of their own that carries them to the 
north-east. Every step, no matter how small, that the shore-line takes towards the 
north or north-east, it draws after it the leeward side of the nearest dunes. In the 
course of time the storm-driven drift-sand has without doubt formed relatively 
shallow sub-aqueous banks, upon which the forerunners of the advancing dunes 
establish themselves. 



In consequence of the negative displacement of the shore-line narrow strips of 
the lake-bottom are of course successively exposed, and from these strips a certain 
amount ot sand is blown up and added to the dunes. Nevertheless the amount of 
sand derived from this source is infinitesimally small as compared with that which 
is derived from the disintegrated products of the circumjacent mountain-ranges. And 
it is to this conclusion that the whole of the above reasoning f>oints, namely that 
the dunes ot the Ak-bel-kum are not derived from lacustrine sediment, but are con¬ 
tinental dunes, maintained by the continuous disintegration of the mountain-range. 
As such they will not only retain their existing positions, but will also overwhelm 
the former lake-basin on the north and north-east of the existing Ak-bel-kum after 
the lake has totally disappeared. When that occurs, the sand-filled basin will belong 
to the same category as the Kum-tagh does now. 



I have purposely discussed this little desert by itself because of the special 
position it occupies in consequence of its proximity to the lake, and because it does 
not directly touch die quesrions which l am now about to consider. But before I 
proceed to discuss them, I will add yet two other passages taken from Loczy’s 
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excellent and exhaustive work, dealing with the sandy deserts in western Kan-su, 
and especially in the region of Tung-hoan: 

*Schon von Fu-ye-ye an fiihrt der Weg zwischen Sandhiigeln hin. die im -All- 
gemeinen sehr kurze, halbmondformige Barkhane von OW.-licher (genauer ONO.— 
WSW.-licher) Richtung sind; ihre Steilseiten sind gegen Siiden gewendet und ilire 
K2mmc scharf: dieselben sind durchschnittlich 14—18 Mtr. hoch und erreichen nur 
ausnahmsweise eine Hohe von 50 Mtr. Zwischen Kan-tschou und Kan-tja bewegt 
sich der Sand liber dem Lossl>oden, welch letzterer auftallend harte und ganzlich 
vegetationslose Flachen darbietet . . . Der l>ei Kau-tja-shien vorkommende Sand 
ist von gelblich-grauer F'arbe und grobem, mitunter erbsengrossen Korn. Im 
Obrigen ist der Sand sehr rein und ist Thon und Staub sehr wenig in ihm enthalten; 
es besteht derselbe zumeist aus glatt abgerundeten Quartz* und dunkeln Quartzit- 
Komern, doch fehlen darunter selbst dunkle Kalksteinfragmente nicht . . . 

Die Form und die Gruppirung der in der Ebene auftretenden Sandwehungen 
sind unregelmassig. Solche wohl entwickelte Diinenreihen und halbmondformige 
Barchane, wie sie Forsyth aus der Gegend von Kaschgar, und Muschketow aus dem 
W.-lichen Turkestan beschrieben liat, salt ich hier nirgends. Es steht den Luft- 
stromungen eine solche Menge von Flussbetten, Oasen, Bewasserungskanalen und 
Stadtmauem im Wege, dass hierdurch ihre normale Richtung abgeandert wird und 
sich infolge dessen auch die Entwickelung der Barchane unregelmassiger gestaltet, 
wie in solchen Wiisten, die in grosserer Entfemung von Gebirgen liegen und nicht 
so dicht von Flusslaufen durchschnitten sind, wie dcr in der Provinz Kan-su gele- 
gene Teil der Gobi. Trotzdem verraten die bei Kan-tschou befindlichen Sand- 
hiigel durch ihre im Allgemeinen NO.—SW.-ltche Langenrichtung und ihre nach SO. 
gelegenen Steilseiten deutlich die herrschende Windrichtung ... In der Nahe von 
Tung-hoan wird der Sand beinahe bis zur sell>en Hohe hinaufgetrieben, wie die 
hochsten Gipfel des Ta-pan-shan-Gebirges. — Selbst jene Sandberge. die in der 
Nahe von Tung-hoan die iippigen Saaten der Oase begrenzen und den kleincn 
malerischen Yii-ya-tshwan-See umgeben, erreichen bereits eine Hohe von 150—180 
Meter, die welter einwarts gelegenen dagegen sogar eine relative Hohe von 500 Mtr. 
liber der Stadt Tung-hoan. Diese Sandhiigel bestehen aus zeltformigen Quemicken, 
die von scharfen von N. nach S. laufenden Kammen gekront werden. Das Wandem 
des Sandes schreitet gegen Osten zu vor, wo auch die Steilseiten der Hiigel hin- 
blicken. AIs wir den von einem Waldchen umgebenen See Yii-ya-tshwan inmitten 
der Flugsandhligel aufsuchten, nitschte der von unseren Begleitem aufgerlihrte Sand 
vom Kamm der Steilseite W.-lich des Teiches lawinenartig herab und verursachte 
durch seine Bewegung ein eigenthiimliches dumpfes Rollcn. — Es sind dies die 
Ming-sha-shan oder die sogenannten drbhnendcn Sandberge.** 

* Loczv gives numerous other details about the movements and other properties of the sand, 

which arc too long to quote, c. g. the heaping up against the town-walls of An-si. Sec Die witsen- 
uhitftlichtn Ergtbniac der Rtist des tirafen Bila S&tchenyi in Ostasien jSjj — So, !. pp. ^07 ff. 



CHAPTER XXVII. 

ALTITUDE OF DUNES. MOVEMENTS OF DUNE-MASSES. 


My object in quoting verbatim the passages given in the preceding chapter 
was to afford some conception of certain other desert regions in the interior of 
Asia, with the purpose of showing that the Desert of Takla-makan occupies in 
many respects a peculiar position amongst them, and that with regard to its area, 
its unbroken continuity, and the volume of its sand it is not surpassed by any other 
Asiatic desert, nor indeed, so far as 1 know, by any other sandy desert in the world. 
In point of area alone it has formidable rivals in the Kara-kum and Kisil-kum, in 
Transcaspia; and with regard to the altitude of the dunes, the figures quoted by 
Obrutscheff, Roborovskij, and Loczy are considerably higher than those I obtained 
for the l akla-makan. In this connection it is however but fair to point out, that 
the maximum value of 89.5 m. that I obtained in the north-eastern part of the 
1 akla-makan (Desert of Ischertschen) is based upon exact measurements of level, 
whereas the travellers I have just named either used an aneroid or estimated the 
height by eyesight alone. Now both these methods of measurement are of doubt¬ 
ful value, especially the latter, and certainly they are no longer applicable when we 
desire to ascertain the absolute limits of altitude to which an accumulation of sand- 
dunes is capable of attaining. Loczy’s statement, that the dunes have a relative 
altitude of 500 m. above Tung-hoan gives us no real information about the actual 
altitude of the dunes that really consist of wind-driven drift-sand, or in other words, 
about the height at which the base of the dunes lies above Tung-hoan. for it is of 
course from this base that the real height of the dunes should be reckoned. Loczy 
can hardly mean, that the actual dunes themselves attain an altitude of 500 m. 
The value of 200 m. which Obrutscheff gives as being the altitude of the dunes of 
the Kum-tagh approaches close to the maximum height hitherto ascertained for 
dunes in any part of the world. Sokolow says: 

Ihrer Hohe nach iibertreffen die Wiistendunen, wenigstens diejenigen der 
Sahara, bei weitem die StranddUnen und erreichen oft eine fur Windbildungen in 
der That erstaunliche Hohe von 200 m.: * In his description of the Erg in Sahara 


* Op. cit. % p. 180. 
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Rolland gives some heights of dunes: >La hauteur de ces accumulations de sable 
au-dessus du sol ne depasse generalcment pas 150 a 200 metres; dans ccrtaines 
regions, elle atteint des chiffres plus eleves: les plus hautes dunes de l’Frg oriental, 
au Sud-est de ce groupe, non loin de Ghadaines, auraient, d’apr^s M. Largeau, 
jusqu’ a 500 metres et davantage>. However the altitudes just mentioned do not 
seem to rely upon precise measurement. When speaking of the individual dunes 
and the accumulations of dunes, which he has seen himself, Rolland gives altitudes 
which much better agree with the heights 1 obtained by measurement: >Dans les 
chaines que j’ai vues au Sahara, la hauteur des dunes eleinentaires, faisant saillie au 
milieu d une chaine, ne depasse generalement pas une vingtaine de metres, 1-a 
hauteur des mamelons de dunes groupees en ghourd est souvent de plus de too 
metres; je citerai, a une joumee au Sud d f Kl-Golea, le piton de sable isole du 
Gueurn el-Chouf, haut de 70 metres, et, non loin de lui, le piton du Gueum Alxl 
el-Kader, isole egalement et plus thieve encore*.* By way of comparison I may add, 
that the sandy mountain beside the Soda l-ake in Fezzan is considered to be 160 m. 
high (Supan). >In den Gegenden, wo der Passatwind herrscht, erreichen sie bis- 
weilen bedeutende Hdhen, so an den madagasischen und tunesischen Kusten 140 m. 
und mehr. An den siidspanischen und den gascognlschen Kusten konnen sie 90, 
an den hollandischen 60, an den jiitlandischen 30 und auf der kurischen Nehmng 
70 M. Hohe erreichen.*** 

On the other hand the two drift-sand regions in which Obrutscheff and Loczy 
found their high dunes are both extremely small in area as compared with the 
Takla-makan. Since now in both cases alike the dunes are twice as high as those 
of the Takla-makan, the question arises: Why is it dunes equally high do not 
occur in this desert, seeing that the requisite material, sand, is already existent in 
inconceivable quantity- As the architecture, structure, and form of the dunes are 
all due to the activity of the wind, the differences in height must likewise be as¬ 
cribed to the effects of the wind: that is, the winds that blow in the desert of 
Kum-tagh and in the district of Tung-hoan must be different from the winds that 
blow in the Desert of Lop and the Desert of Tschertschen. And there is nothing 
surprising in the fact that the wind-relations of the Kum-tagh should be different 
from those that obtain in the Desert of Lop, because the ranges of the Tschol-tagh 
and the Kuruk-tagh, anil the swelling which intervenes between them, separate the 
one desert from the other; besides which, the arrangement of the sand in the Ak- 
bel-kum points unmistakably to the existence of winds diverse from those of the Lop 
country’. In the region of Tung-hoan however it might reasonably have been ex¬ 
pected, that the winds would have been the same as, or at any rate similar to. 
those that prevail in the country of I-op; but in point of fact different winds seem 
to prevail there also. 

Potanin is quite right when, in the passage quoted in the last chapter, he 
observes, that it would be very interesting to have a map embracing all the deserts 
of Central Asia; yet how gready such a map would gain in both value and interest, 
if it were possible to indicate on it by means of arrows the direcdons from which 

* (Icorgcs Rolland, Giologit du Sahara Algirien , pp. 2 12, 214. 

*• Arrhenius, Lthrbuck der kosmiseken Physik , II. p. 769. 
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the prevailing winds blow throughout the same region! A map of the deserts atone 
would be merely a lifeless photograph of bare facts* — a skeleton — idling us 
only that in such anti such regions deserts exist* whereas with the addition of wind- 
arrows the map would at once acquire vitality, and we should then understand fu>K' 
those several deserts originated* and tv/iv it is that for countless centuries those 
several masses of sand have gone on heaping themselves up in the very regions in 
which we now find them. The result would lie not only an illustration of one of 
the most magnificent instances in existence of the eternal and unchangeable asso¬ 
ciation of the atmosphere with the surface of the earth, but also a proof of the 
effects produced by regular winds upon the part of the earth’s surface across which 
their arid breath passes* Peschd wrote as follows as long ago as tS6c>: aEhe die 
Liiftstromungcn die Kustc der Sahara erreichen* hnben sie sich durch die mranischen 
Steppen Innerasitns, fiber das iranische Hochlamh Liber Nordarabien und uher alle 
WListen westlich vom Nil bewegt* Die geringen W asserdiinite. die sie mit sich 
full re n, stammen aus dem asiatischen Eismeer, und naclidem sie die sibirischen 
Wilder benetrt, Em Winter die Kirgfeenwtuden mit Schnee Uburschiittet* lassen sie. 
ihren U eg nach Slklwest und West fbrtsetzend, fast nur pftanzenleere \\ Listen hinter 
sich. Die Kette von schattenlosen oder ganzllch kallien R&umen, die md der fibrd- 
lichen Halbfcugel von der barabinskischen Steppe bis rum atlantischen Saum der 
Sahara im Zusammenliang sich forLdeht, ist nichts Aiideres als das trockene liett 
jenes l.uftstrornes, den wir den Nordostpassat nennen. ■ * 

And even though the progress of knowledge with regard to the surface of 
tile earth lays this passage open to modification in detail, the thought which under¬ 
lies it is nevertheless very' instructive. 

The idea that all dunes, no matter what category they belong to f are pro¬ 
duced by the agency of wind is an old and well-established truth, that lias been 
repeated hundreds of times in the text-books of geography and geolog)'. Penck 
gives expression to it in the following words: -D Li nun entstehen Liberal I dort. wo 
dor Wind ein leicht bewegliches. nackt daliegend&S Material vorfindet, welches 211 
grobkornlg ist, um fin allgemdnen hoch in die Luft erhoben m werden, das aber 
bei lebhafter Luftbewegung sofort fortgeweht wird- ;** while Fritsch lays down the 
following simple laws for the formation of dunes in general; Die DLinenbiIdung 
setzt voraus: 1) Vorhandensein ernes geeigneten Sandes, bez. fortdauernde Rildung 
ernes solchui. 2) Existenz eines herrschenden Windes, welchtr die gleichinassige 
Anordmmg des Sandes bedingt. 3) Abvvesenbeit einer bedeutenden Walddecke 
Oder einer den Boden durchfeuchtenden Htlsstgkcitsmenge, durch deren Hi nwirk ung 
die Sandkbrnur an der Erdoberilache durch Kapil la ran zithung festgehalten werden. *** 

* A'tui Pmbicmt iitr vergUkhmdcn Erdkunde^ p. 183* 

* * M&rphot&gii dtr ErdybtrJUiikt. L p. 250. 

* * * What kolland say* of the rCk the climate plays relative!} to the formation of the dunes of 
the Sahara may also L»e said with regard to all other dune-regions,; »Oa smt que Te dimat saharicn at 
carartdrisd par I'absence^ prestpic complete de pluie. Pas d'hmmdiny pax rle rien qui five 

Its matifcres mcubles. Cest cn quoi 1 c clitnat joue un rife dans la formation lies dunes ..... 

G*est k son climat* a dil M. Duveyriftr, que le Sahara doit d'etre J v Sahara; fajouterm: ct davoir 
des dunes. L.age dc* dunes ncsi autre que f&ge du dim.11 sriharien: dies onl obfnmcEHk i sc former 
Himnd iWretm: sfchcressc dc Lcpoquc actuelJc v a wjcetfdd a 1 'humidity <kr I'djxjque matcmaire.1 
( G/vfo£it du Sahara Algirien^ p. 218), 
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— Wo tier Wind md\t aussehliesslich oder vonviegeod aus dner Riehtung wdn, 
bilden sich mehr rundliche und often* wechsdnde Sandhiigel, bisweilen aucii fast 
ebene Sandflichen, 1 * 

All these conditions are abundantly fulfilled for Central Asia, and the devia¬ 
tions in the shape of the dunes, which Fritsch says arise when ihe winds are not 
constant, are precisely what we find in the Kum-tagh and in the desert at 1 ung- 
hoaru The heaping up of exceptionally big dunes on a relatively small area like 
the Kum-tagh must be due to the fact, that there are there no prevailing winds, 
that is to say, to the fart that the winds vary, ant] that the winds which blow irom 
the various directions counterbalance one another In force, lb some extent how¬ 
ever the north-east wind would appear to be rather the strongest, for while Grum- 
Grschimajlo tells us that the natives have never observed the slightest tendency on 
the part of the dunes to advance, he himself states that the river of Fitscban 
once flowed between Jan-bulak and Dga and emptied itself into the Assa, and 
that its bed is now buried under the sand. Now this does o\ course imply an 
advance of the dunes, and an advance moreover towards the south-west or west* 
south-west. 

In the desert of Ak-bel-kum we have found that the south-west winds prevail 
as a matter of course, and consequently the dunes extend from north-west to south¬ 
east. It would therefore appear that in this desert the relief and architecture are 
more homogeneous, whereas the Kum-tagh appears to consist of a single accu¬ 
mulation of sand, composed of course of countless individual dunes that have climbed 
up over each other in such a way that the relative altitude increases towards the 
centre of the sandy area. The great difference between the Desert of Tschertschen 
and the Kum-tagh lies therefore in this: in the first named the effective winds keep 
sweeping across it in the same fixed direction, the consequence Ixdng that the dune- 
accumulations taken as a whole all have approximately the same relative altitude 
and the same perpetually recurring relief; further, that the masses of sand theutsdves 
travel unceasingly towards the west-south-west, and the oscillating paths they may 
chance to follow under the influence of other winds produce no effect whatever 
upon the general relief of the desert; whereas In the Kum-tagh tire winds art: on 
the contrary so irregular that no uniform type of relief has ever been able to de¬ 
velop, because no sooner are the masses of sand disposed in one direction by a 
given wind titan they are shortly driven back again by another wind, blowing from 
the very opposite direction. That part of the depression of Luktschin which is 
filled with sand is therefore a sort of sink or lumber-room into which the disinte¬ 
gration products of the encircling mountains find their way before the winds that 
blow from even 1 quarter except the west, and in this way help to augment the 
general mass of the dunes. If any one wind were here decisively predominant over 
the rest, the sand would overwhelm the region to the leeward. Nor would the 
proximity of the mountains offer any hindrance to this process, because ihe dunes 
are able to a certain degree to climb up the slopes of the mountains, as we have 
seen them do, for example, up die slopes of the Tusluk-tagh in the west of Fast 


* Aifgtmtmt Gtefogit* p, ao$, 

f/tJin. JfUritfl iH Ctatrj} ,7jJJ / 


5* 




the CENTRAL ASIAN DESERTS, SAND-HONES, AND SANDS. 


400 

Turkestan, and as we shall see they also do in that part of the Desert of Gobi 

which lies immediately west of Sa-tscheo, 

Before leaving this question of the altitude of die dimes, I will once more 
emphasise the fact of the remarkable uniformity which in this respect characterises 
the summits of the chains of dunes in the Desert of Tschertschen; if any of them 
do overtop their neighbours, it is by a trifle only, seldom more than 10 to 15 * n - 
Viewed from the top of the £9.5 m* high dune, the other dunes in the vicinity 
may thus present a few summits that ascend as high as about 100 m., but on the 
whole the value of the maximum elevation of the different ranges varies but slightly. 
Notwithstanding the immense quantities of sand which have accumulated in the 
desert, the dune-ranges seem unable to rise above a certain definite altitude, and 
whenever from any cause the sand does anywhere ascend above that limit the wind 
soon succeeds in levelling it down again to the usual average maximum height. It 
is a phenomenon cognate with what Penck calls tin absolute upper limit of denu¬ 
dation*. According to him. no mountain-peak is able to rise above this theoretical 
level, for the simple reason that, before it can attain it. it is reduced by denudation 
to the level indicated. But whereas this phenomenon U causally associated with 
the entire body of climatic factors and agencies of disintegration, the maximum 
altitude of the duties (assuming of course that the same conditions obtain which we 
hnd in the Desert of Tschertschen) is practically dependent upon the wind alone, 
l e . jts direction and its force. Sokolow recalls the fact that Jordan, after a violent 
storm in the Libyan Desert, observed how the summit of a dune was lowered 
o,;j m., and after the simoom had l>een blowing a day and a halt it was lowered 
1 m-; and he then adds: >Es stcht ausser Zweifel, dass es auch bei Wtistendiinen 
eine Grenzhbhe giebt, liber welche hinaus sie nicht zu wachsen vexmdgen. wte 
unerschCpflicli der Sandvorrat, dcr zu ihrem l nterhalt dient, auch sein moge * 
Precisely the same view is expressed by Cornish, who says: A permanent dune is 
so large that the wind never holds sufficiently long to obliterate the effects of former 
winds. — Thus size alone may make a dune a permanent hill, even if it be com¬ 
posed of loose sand throughout Given a constant climate, a large desert dune 
might conceivably outlast the highest mountains, for the denuding agent renews the 
surface. On the other hand, there Is a necessary limitation of the process by which 
dunes grow, which prevents their attaining heights equal to those of mountains formed 
by erosion. The winds have greater power at considerable elevation than near the 
surface of the ground, so that, even if a group* of sand-hills of excessive height were 
piled up artificially, more sand would be removed from the summits than the wind 
would bring, and this lowering of the summits would not be compensated by the 
deepening of the troughs, the work of the wind at the summits being assisted, and 
that in the troughs being hindered, by gravity.*** 

It is difficult to determine how far the altitudes of the dunes in the Desert 
of Tschertschen are affected by special circumstances due to hydrographical changes 
that have taken place since the Tarim ceased to empty into die Lop-nor, l he 

* Op* fit-, i>- 180. 

*' On t}:r Formation of Sond-duna^ lv. Y.iughsn Cornish, in Gmg+Jwrnah March iSu}. [1, 
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new position that the river has assumed* and the pretty Inroad belt ol vegetation* 
by its binding and retarding effect, no doubt cheek the supply oi sand, so that the 
dune-crests in the extreme north-east must tend to be lowered rather than raised. 
Suppose the river to maintain its position at some given point ./ trig- 180), then 
the ranges of dunes should advance away from it anti the sand-lree belt A — A x 
should increase in breadth. Nevertheless the height of the dunes is not likely to 
decrease to any very appreciable extent* because the sand that belongs to each 
dune-accumulation can never get away from it by blowing over to the nearest neigh¬ 
bouring range to the leeward. On the other hand we have seen that the river 
travels in die same direction at an even faster rate than the dunes do. 



Fig i 3d 


These relations could however only prevail in a desert like the eastern Takla- 
makan. where a constant wind prevails, where the surface is level and barren, where 
the supply of sand has been, at least up to the present time, uninterrupted* and 
where, finally* all these factors unite to produce a regular and stereotyped effect. 
In the Kum-tagh the result must be quite different. There the altitude of the dunes 
is relatively independent of the wind; in fact the limits of their altitude can hardly 
be determined by anything else except the laws of gravity. And in the course of 
time their height will no doubt be increased by the supplies of sand which the winds 
arc continually bringing from different directions* 

When I w rote the chapter in vol. I of this work, that treats of the marginal 

lakes of the Tarim and of the Desert of Tschertschen* 1 had had neither time 

nor Opportunity to make myself au fait with the existing phase of the study of 
dunes, or even to master the results arrived at by other investigators who have 
visited sandy deserts In other parts of the world. If that was a defect and an omis¬ 
sion on my part* 1 have herewith endeavoured to remedy it by devoting further 
attention to the question now, although I have not of course been able to do more 
than refer to a few out of the many studies and examples that exist. From one 

point of view. [ do not consider that it was a defect in my description of Lhe Desert 

of Tschertschen, that I confined myself entirely to m\ own observations and dis¬ 
regarded the results arrived at by other investigators. By so doing my discussion may 
claim to he entirely original and unaffected by the views of others* and above all my 
conceptions cannot be said to be biassed by any overgreal deference to mere authority. 
Upon comparing m) observations with those of other investigators, I am the 
more rejoiced to find upon most points a close agreement between us. It is only 
in respect of two or three factors of minor significance that l have reached results 
of variance with those of other inquirers. I need hardly say* that no unconditional 
comparison can be made between the eastern Takia-makan and the sandy expanses 
of the Sahara* because the wind-relations in the two deserts are palpably very 
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different* In th-e eusuing pages I propose to discuss briefly one or two ol the most 
important problems connected with the formation of dunes. 

Let us in the first place consider the movement of continental dune-masses* 
With regard to this there exist, as is well known, two divergent opinions — one 
that such dunes do travel, the other that they Jo not. The defenders of the latter 
opinion go to the Sahara for their illustrations. There certain drift-sand areas have 
from the remotest times occupied the same positions that they occupy now, and 
neither names, oases, nor wells have changed iheir situation for as far hack as the 



memory of man can reach. So far as 1 understand, the individual dunes in a sandy 
region such as that are however subject to precisely the same laws as those which 
obtain, for example, in the Desert of Tschertschen* That is to say. they must move 
in the direction of the wind, and often at a rapid rate; but the whole of the secret is 
this, that at another season of the year they are driven back by winds blowing from 
the opposite diruction* They do travel therefore, but instead of travelling always in 
identically the same direction, the} move backwards and forwards* The area upon 
which these oscillating movements take place, that is to sav the continuous mass of 
drift-sand itself, is however motionless, because its borders are little if at all cros¬ 
sed by the migrator} dunes. The particles or grains of sand which make up die 
lowest and the central parts of a drift-sand area such as this have for centuries upon 
centuries been quiescent and stationary; on the other hand their superficial or exterior 
parts, exposed as they are to the wind, are incessantly in movement. Figs, rSi 
and 1S2 will make the situation clear. In the former the curved lines indicate the 
oscillations ol the sand-grains, and they become rapid!} shorter towards tin centre; 
while the latter shows distinctly, how- the .separate dunes change their form and 
direction, without however altering their position.* 



' I nunot help Citing very investing pa*a«c tot* Kolbind's excellent *ork, which lUusimto in 

U 'f* 1 . liave . ab « v « regaling the desert-type of. for instance, the K 13 m ti eh of 

LuJituchm, ri. ouKigan fe plus violent, ... des grande* dunes, Jcs fail fumtr, main ne ki retime 

25 T 2%?!* l f f crt3c le est cffnyimt, J'jmpression tics plus jHfnjbles, k dvinua 

!**’ t)ljM im ^ nt 1 n,r ct cin fi iem !t vi 5n g*; ih rcmplissent le* yens, la boudie les oreil|« 

ils alterent le gotier « de^cbent les p*u* d* b00C d« o mfl « indigenes menaces’ de Sd* 

self* M«8 qtcind le talme reimit, on retrouve Ik chose* on et fcaf^mea hauteurs ml mumes 
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According to Sokolo\v all observers from Central Asia and the Sahara are 
agreed, that the separate individual dunes move incomparably faster than the chains 
of dunes, i e. the dune-accumulations built up by the coalescing together of several 
individual dunes* Speaking of the relations which the dune-mass bears in general 
to the rate of movement, he says — what indeed I also laid down in the first vo~ 
lume — that >das Yon lichen tier Dime verlSuft, bet sonst gleicfau Bedlngungen, 
urn so rascher. je grosser tier Wind unci je geringer das Volum der Dune ist* * 
According to Konschin, the rate of movement is directly proportional to the 
force of Lhe wind and conversely proportional to the mass of the dune- 1 he part 
which is played by the mass of the dune becomes evident from the following cab 
eolation made by Konschin; So wurde ein Barchan von 10 m- Idinge, 5*5 m. Breite 
und q-z m Hbhe in 24 Stunden bci sehr starkem Winde von 11 bis 17 m. in der 
Sekunde uni 20 nu fortbewegt, wahrend etn anderer 20.1 m. hnger, 13-5 m. breiter 
und o, t > m. holier Barchan am selben Tage nur urn q,z in- verschoben wurde,-** 

If the same proportions hold good lor dunes of considerably greater dimen¬ 
sions, the dune-accumulations in the north-east of the Desert of Tschertscben would 
not move at the rate of more than i to 2 dm. in the 24 hours, Konschin says also, 
that the chains of barkhans do not advance more than 2 m. in the course of the 
year. Although 1 am unable to appeal to any precise measure meets, I have taken it, 
that tiit dune-accumulations in the north-east of the Desert of Tschertschen advance 
about e m- westwards in the year, a value which is too high rather than too low ; 

but, talcing into account the constancy and force of the wind, and the tact that its 

strength increases with the altitude — and in the- case of these dune-masses this 
last is an important factor — taking these things into account, the figure 1 Slave just 

places. — Uh vent sulfisammcnt prolong^ nriente et fah pea h peu render, suivjmt =sa direction* les 
petite* dunes ayant to metres an maximum; il peut y avoir aiosi avancement fie quetques metres. 

Mais, conime aucun vent ne damme autan: ati Sahara que le vent dc mer stir une cAte, ennuoe, tm 

desert* les vents chatigent, ivec les satsons, it y a enmnte rend, et ocs racmvements inverses s'&pu- 
vajem k pen jute* Ac sorte qu en fin de com pie, il try a gufete de deplacement- — Quant aux 
grandcs dimes, leur masse est a peu pres immobile, et leur convene seute se diplate sous faction du 
vent, \jc vent n*a pour ainsi dite qttfc le temps d’ori enter Its dimes ilitnctrtaires; puis il change, le* 
derate, retuurne lemfs pics, les module a nouveau, etc,; avec lot dmogctit dgajement les zigtaga eaprb 
cjeuk du* dunes complies de plurieuis sioufs enchevfifcrfs* Pour ties dunes plus importantes el pour 
les groups tic dunes, ^orientation peuit verier suivant 1'^poqoe, d'auiant moms dbillcura qu’fl s agit 
d'un nmas plus considerable; pour les grondev dunes pTuprcmem diles, elle ne fail qu'osdller plus ou 
mains autour de la Hsultanle imitanique de*. icnts; enfin* pour les gnmds HWSaif» P elk cat i pen pres 
constame, I’oudjh du grand Erg, e'espi'dire son verSimt tnide, formant toujour* lisiire du m&me cote 
et faisant toujeurs fate mi Sahara dans in memo direction, — Ainsi la pbysionoroie ties grandes 
dunes change, h configuration de h surface *e moflilie rdclLement, la forme dts eosetnhks sul>ii tics 
osdQadoiu i^fiodiqucs; mak. ell somroc, I’erupl.icemenl dc^ massif'* el E f orographie ile* diaShes nc 
v.iricnt gu£rc; tdiuom, d.ms lei grande* dunes, la penwanencc des pistes de cam vanes sun-ant les l'i^res 
des jptro; tdmoin lYxistenict tic points d'eau cannus de longue time mi milieu des sables, cormne 
I'Ain el-Taibn; dfmobs les noms attnbues anx chaineS et a leurs intervalles, a td sommet et a ie! 
cnl. et meme a dc grundes dunes isoltks. cooune le Gneurn d'Chouf el !e Gueum Abd*c]-Kadet; 
tdmojro. les oasts du Souf, subsktant cn pi cine region tie FErg, enire <Ie grander chain es de sable et 
a leur pied meme; temoins les vieus Irotica d'arbres |ue I on rencontre dans led grandes duties el 
souvent snr leurs sottmieSs, ctco (du Sahara AlgSrit*, p* 2^51 Et would not be difficult 
to cite, from the works of the great French and German explorers in Wurth Africa, many other examples 
pointing to the ^amc coudustoo, bttl for our present purpose the above citation may he regarded as 
quite sufficient, 

* Op. ^iV., p, 104- 
mm Sokolow, Dir Dnufu^ p ^65;. 
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(jtioted as the rate of annual advance m the north-east cm part of the Desert of 
Tschcrtschen may be pretty near the actual rate. 

In the case of the crescentic individual dunes the two wings are pushed for¬ 
ward in the direction of the wind at a faster rate than the main mass of the dune, 
and faster also than its crown, a circumstance which is in full agreement with tin* law 
laid down as to the relation that exists between the rate of advance and the mass. 
But in the case of the accumulations built up of countless separate individual dunes 
the relations are different. It is precisely because they have coalesced together into a 
homogeneous conglomeration of individual dunes that their individualistic properties 
no longer come into play; but their laws of movement, tike the paths taken by the 
winds, are more complicated. We no longer find wings shooting on ahead foster 
than Lhe main mass. Any individual dune, that at a relatively great rate climbs up 
to the crest of a dune-accumulation, entirely loses its individuality upon passing over 
to the leeward side of the accumulation. And probably under these complicated 
circumstances the law governing the proportion of rate of movement to mass does 
not always hold good with the same degree of certainty. If on the crest of any 
such dime-accumulation there happens to be formed a swelling or hump, which we 
may call . /. then the wind possesses greater power at that spot than it does at B 
or 6'. which are situated lower. The sand is there more exposed, that is less 
compact, and less sheltered; hence it is conceivable that such spots will advance 
at a more rapid rate. But if this is the case, it will not be long before . / is levelled 
down by the wind to the same elevation as fl and C And a similar process is 
repeated on every swelling throughout the whole of the long crest, the result being 
that the advance takes place by, as it were, irregular forward jerks, though, when 
the line is considered as a whole* the advance is tolerably even throughout, the 
only exceptions being the places where cross-thresholds occur. 

I here exist in fact too many proofs of the *i< fa do progressive movement of 
continental dune-masses for any body seriously to doubt it. Most beautiful examples may 
be seen in those parts of the desert that are crossed by the Trans-Caspian Railway. 
With regard to [fo‘ru Walthcr writes as follows, his words suggesting also an interesting 
parallel with the conditions that obtain beside the low er Tarim, as well as a proof of 
the part which large bodies of water play til the disposition of si a t ionary drift-sand : 

MIt einer Geschwmdigkeit von 20 m. an einem stiirmischen Tage wandern 
dmdnt: Sandberge nacli Siiden; aber die D unchsclin ittsgeschwin digkeit des Sand- 
meeres schetnt nur etwa 6 m. pro lahr m hetragen, Jedenfalls gelangt der Sand 
mit dieser jahrlichen Intensity an die Bahnlinie der transkaspischen Ekenbahn und 
an das t. ler des Amu-darja. Auch dieser 1 st ein sehr schlammrcicher Floss, und 
auch er hat ein steiles reehtes L fer dessert Steihvand (lurch die Stromung in 20 Jahren 
t men kilometer nach ). xuruckucicht, wahrend erne uiehrerc Kilometer breite F la.die 
auf dem linken Ufer in jedem Friihjahr wetthin iibersch wetnmt wird. Der von Norden 
herandrSngende Sand der KisUkum sttirzt in das Wasser, wird cine Streckc strorn- 
ab warts getrie ben und bet Hodmasser, vermischt mil dem sandigen ITusschlamrn, 
auf dem linken l Ter wieder abgeseut m 


Gtiti: tier Si •iittrthihising, p, 11 g 
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Without reliable measurements such as those that have been taken in con¬ 
nection with the Trans-Caspian Railway, and in several similar places where culti¬ 
vation and road-making are threatened by the invasion of the drift-sand, it is im¬ 
possible to arrive at sure results.* I made indeed an attempt of this character in 
1896, after the discovery of the ruins of the ancient town between l avek-kcl and 
the Kerija-darja, in that I made the following calculation: In the region of the 
buried city the prevailing winds come from the north-east and east, and are parti¬ 
cularly violent in April and May. It is in these months that the greater number 
of the knra-burans or >black sandstorms* occur, which carry on their wings such 
vast quantities of sand and dust as to make day as black as night. In March and 
June come the sarik-burans or »yellow sandstorms*, which, although less violent, 
nevertheless possess an enormous earn ing capacity. — During the other months of 
the year the wind blows less frequently and with greater variableness. — On Ja¬ 
nuary 25th, with a tolerably strong south-west wind, 1 found that the crest of a 
sand-dune travelled 1 1.9 cm. to the north-east in the space of forty-five minutes.— 
The wind changed in the night, and the top of the dune then returned to the south¬ 
west, travelling 91 cm in 9 hours. Assuming that in every year there are on an 
average twenty-four days in which the wind blows with hurricane violence towards 
the south-west, and that on each such day it blows almost uninterruptedly, so that 
a sand-dune will travel six to seven feet (2 meters), it would travel altogether about 
50 m. in the course of the year, and would therefore require a thousand years to 
reach the point at which the desert sand has now arrived in its journey towards 
the south. At the same time, it must be borne in mind, that 1 have assumed the 
greatest possible number of burans in the year, and hence have obtained a minimum 
estimate for the age of the city. — Then again the sand-dunes do not move 
directly south, but to the south-west, a circumstance which increases the probable 
age to some 1500 years. — Finally we have to take into account the less violent 
wind which blows in the opposite direction: which probably adds yet another five 

* Whilst travelling through Tmnscaspia by rail in 1890 I made certain hurried observations 
upon the method* adopted by the Russian railway engineers to protect their lines against the sand. 
These observations I recorded in my book (issued in Swedish) Gtnom Khcmsan oth Turkestan (vol. 1 , 
p. 239)» where 1 wrote as follows: »t r nlcss special precautions were taken to arrest the sand, the dunes 
would soon climb upon the railway-line and bury the metals. Along the top of the dune-crest a thick 

hedge has been made of bundles of faggots placed upright in the sand, and by this means it is pre¬ 

vented from plunging down the steep slope, while the onward movement of the dune itself is also 
arrested, ant! it is compelled to halt where it is. Similar bundles of faggots ami dry scrub are in¬ 
serted along the outer edge* of the railway line itself. Saksaul also has been planted for considerable 
distances alongside the line. The deep spreading roots of these plants hold the sand together in an 
effective way. The outer side* of the raised roadway along which the metals are placed are protected 
partly with a backing of clay, which prevents the underlying sand from being blown away by the wind, 
and partly with a network of plaited withes. In vet other places the roadway is protected by a hedge 
of dry faggots which overlap one another in the same way as slates do on the roof of a house. In 
this manner the engineers of the line have cleverly protected their work by means of such scanty 
materials as the locality itself affords.* 

Just as Marco Polo speaks of the great desert of Lop ami its terrors, so also docs Clavijo, 

the ambassador of Henry III of Castile to the court of Timur, in his journey across the Kar3-kum 

(sec the English translation in the Hakluyt Society’s publications) in 1403 tell us that his route by 
across sandy deserts, where the wind whirled up the sand in clouds and hid the road, so that he fre¬ 
quently lost sight of it. 'llicse and similar notices are of course much too brief, to allow us to infer 
anything beyond this, that the Desert of I .op and the Desert of Kara-kum existed six hundred and 
thirty and five hundred years ago exactly as they exist to-day. 
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hundred years to the age of the 
city.> • 

Since that date these ruins 
have been visited by Dr M. A. 
Stein, who through the discover)' of 
documents was enabled to state, 
that >the mins were in reality 
abandoned only about the close of 
the eighth century of our era>. # * 
According to Stein’s map the 
distance between the site of these 
mins and the southern edge of 
the desert is 68 km. If then the 
Fig. 183. the masar or okdan padschah. town was abandoned 1100 years 

ago, the sand must have advanced 
meridionally 62 m. ever)* year. But since the prevailing winds in that 
region blow from the north-east and east (even in January the form of the 
dunes gave evidence of the wind’s blowing from those quarters), the rate at which 
the dunes advanced must really have been much greater, because their course will 
have been a diagonal one, not a course at right angles to the edge of the desert, 
I hasten however to observe, that these calculations are of doubtful value, especially 
as we do not know whether the ancient town, at the time when it flourished most, 
or at all events at the time when it was deserted, actually stood on the edge of the 
desert. My estimate however was based on the assumption that the desert-sand ori¬ 
ginated after the town was deserted. One fact is however established beyond all 
question by the existence of this sand-buried town, as well as by numerous legends,** •**0 


• Through Asia, II. |>p. 802—3. 

•• Sand-buried Ruins of Khotan, p. 324. 

•** As to the different velocity and different dunes, deeding upon their situation and their 
dimensions and the proportionality of the velocity to the mass of the dune, I may refer to Vol. I, 
p. 271 and 272, where I have laid down my opinion by help of some illustrations. I am glad to find 
exactly the same opinion expressed by Baschin in the following words: *Dcr Grund dafur, dass die 
hohen Wandcrdunen langsatner vorriickcn als niedrige Diincn liegt cinfach darin, dass unter sonst 
glcichcn Bedingungen bei einer hohen Dune cine lingere Zeit erfordcrlich ist, urn an der I^eseite so 
vie I Material anzuhaufen, dass einc merkliehe Vorwartsbcwcgung des Dunenkamms cintritt als bei 
einer niedrigen. — Die Sandzufuhr durch den Wind ist ja bei hohen und niedrigen Diincn die gleidie, 
aber bei einer zehnmal hbheren Dtine muss die zehnfache Mcngc Sand auf der lxreseile abgclagcrt 
werden, urn ein Vorrticken urn den glcichen Betrag zu ermogliehen, sodass also die Gcschwindigkeit 
der Vorwartsbcwcgung dirckt proportional zu der Hohe der Dune ist.* (Otto Baschin: *Dunenstudien, in 
Zeitsch. d. Ges. f. Erdk. zu Berlin, 1903. No. 6, p. 425.) Speaking of the same thing Rolland says: 
»I>c fait, les grandes dunes du Sahara algt‘rien marchent, dans leur ensemble, vers 1 c Sud-F-st, mais 
tr£s lentement. Cette marcbe, presque nulle |>our certaincs chalnes, est d’autant plus sensible que Ic 
d<*p6t dcs sables depend moins du relief sous-jacent et que les dunes emmagasinent moins d’eau, 1c 
relief tftant fixe et I’eau rontribuant aussi h fixer les dunes, l.es exemple* d’avanerment raputc, pour 
dcs dunes dc quelque importance, sont fort rare* et tout a fait locaux.... Ixts grandes dunes 
marchent, dies s’dcvent. dies sVtcndenL I.cur progression n’est pis, en general du moins, notable 
dans la dunfc d'une gdn^ration; mais elle n’en est pas moins continue: d'ou une modification graduclle 
de l’orographic du Sahara.* In this connection l will quote also two of the very imj*mant general 
laws, in which Rolland is summing up the results of his dune-investigations: >I.r va-et-vient des sables 
sous faction alternative des courants atmospheriques, se traduit finalcmcnt par un transport suivant la 
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traditions, and historical data, as well as by other mined sites along the southern border 
of the sandy desert that fills the basin of the Tarim, namely that as a matter of 
fact this desert is extending towards the south-west, and is now seriously threatening 
the narrow strip of cultivated ground which stretches along the northern foot of the 
Kwen-lun Mountains, and of which large portions have already been swallowed up 
by the irresistible advance of the all-engulfing dunes even during the brief period 
covered by local tradition.* * •• 

With regard to the metamorphosis that the dunes undergo in their advance, 
that is, partly increasing, partly coalescing together, I share fully Walther s point of 
view, when he says: rich finde mich in Cbereinstimmung mit von Middendorf, Soko- 
low, Muschketow, Bogdanowitsch und anderen I : orschern, wenn ich betone: Die 
Bogendline ist der normale lypus eines aut freier Flache entstchenden Sandberges, 
sie muss iiberall entstehen, wo sich windgetriebener Sand anhauft, and alle iibrigen 
Diinenformen miissen prinzipiell von der Bogendiine abgeleitet werden.*** 

And with this agrees also Konschin’s division of the Trans-Caspian deserts 
into 1) barkhan deserts, absolutely barren, and covered with crescentic dunes; 2) 
hummocky deserts, dotted with mounds held together by vegetation, which were dunes 
formerly; 3) deserts in which the dunes are arranged in row's, the arrangement 

direction dc la r<bultantc nkcanique dcs vents, et cette direction est indiqiuJc par Ics emplacements 
des grandes dunes par rapport aux regions qui ies aliroentent. Ixrs grandes dunes ne sent pas, h 
proprement parler, mobiles, roais dies presentent unc progression lente suivant la resultantc mecanique 
des vents.* (O«fol. du Sahara alg., p. 228). 

• It should be easy to multiply the examples of cities and cultivated grounds, which, standing 
at the edge of a sand-desert, have l>ecn buried under the advancing sand-masses. Many travellers have 
given more or less graphic descriptions of such accidents. 1 will only quote two or three such examples. 
l.oc*y says: In der Nil he von An-si-fan, wo tier Wind allem Anschcinc nach mit dem Sandc dcs 
Inundationsgcbietcs dcs Su-la-ho sein Spiel treibt, verursachl der Flugsand bereits mehr t nannehmlich- 
keiten. Die Stadtmaucm sind von Sand umgeben un<l an der SO-lkhen und SW-lichen Seite steckcn 
diesclbcn ganzlich im Sande. Unweit dcs bcutigen An-si-fan stossen wir in N-lirhcr Richtung auf die 
gestampftc alte Maucr der vcrlasscnen Stadt, innerhalb welcher sich nicht cin cinziges Gcb&udc, sondern 
an Stclle ilcssen cin ninder Teich befindet; auch diese Maucr win! rings herum von Sand umgeben. 
Solchcr vcrlasscner Stadte gibt es ausserholb der grossen Maucr inehrere. Kua-tschua ist cbenfalls eine 
verlassene Stadt, die anlasslich des let/ten Aufstandes (1868—1872) von den Tungancn verstort wunle, 
doch mag ihre ganriiche Unbcwohnthcit und Vcrlassenheit wohl auch dem rings herum wchenden Sande 
zuzuschreibcn scin». (Z?/V wits. F.rgebnisse der Keise des Grafen Jilla Szechenyt, I. p. 5 - 1 )• Mac CJrcgor 
says: * Yuzd is situatctl in what may rightly be termed an oasis. In all directions, immediately out¬ 
side of the city and surrounding villages, there is a howling wilderness, where the sand seems to be 
gradually encroaching on the cultivation. I hail always before found it rather difficult to realize such 
a thing as a city buried in sand and disapjicaring entirely. Rut places like ) uzd show the process 
clearly enough. At several point* in the circumference of this town, the sand has reached quite up to 
the top of the wall and is now every day being blown into the interior. Of course the progress is 
slow, but it seems very sure * ( Narrative of a Journey through the Province of Khorassan , vol. 1 . p. 75). 

And finally 1 may quote Bcllcw, who says: >Thc shrine of Ordain Padshah is itself buried in 
sand, and jmles tufted with yak-tails mark the S|>ot of the grave. But the monastery, and some alms¬ 
houses around arc built on small, clear spaces on the plain, which apj*ear here and there amongst the 
heaps of sand, and form as it were lanes running in the direction of the march of the sand-dunes. 
Sonic of the larger dunes, at a distance of three or four hundred yards off arc directed obliquely upon 
the monastery, but as they seeni to advance here at a very slow rate — twelve years having passed 
since the dune broke into the court of the tenement mentioned without having yet completely tilled its 
area, which is only ten or twelve pares wide — the confident faith of the venerable Shckh who pre¬ 
sides over it may prove justified. ’The blessed shrine has survived the vicissitudes of eight centuries’, 
he said, in reply to our forebodings of the danger threatening its existence.* ( Kashmir and Kashgar,, 
p. 373). In Pet . Mit., Ergh. No. 13 1, p. 232 — 33 I have made a comparison between Bcllew’s and 
my own observations regarding the dunes of Ordan Padschah, which I visited 22 years after Bellcw. 

•• Gesetz der li'Ustenbildung , p. 125. 
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owing its origin in all probability to the crescentic dunes having coalesced and piled 
themselves one upon the other. Sokolow's statement: >Im Allgemeinen lasst sich 
behaupten. dass je entwickelter die Dunen sind urnl je breiter die von ihnen einge- 
nommene Zone ist, urn so mannigfaltiger sich ihre Gruppierung und um so geringer bei 
ihnen eine Neigung zur reihenweisen Anordnung zeigt/ * is, generally speaking, 
sound. It applies, anyhow, to the western Takla-makan between the Jarkent-daija 
and the Kaschgar-darja, though on the other hand it does not hold good for the 
Desert of Tschertschen. which is not only broad and possesses dunes of gigantic 
size, but they are arranged in rows and chains of extraordinary regularity. Choi- 
noky. speaking of the tendency of the dunes to associate together, writes as follows: 
>XatUrlich wachsen die Dunen fortwahrend, die riickwartigen holen die vorderen ein, 
begraben dieselben, nachdem der Wind die hinteren starker angreift, als die vorderen, 
ihre Grosse wachst stetig. da der bis zum feuchten Teil ausgewehte Sand zu trock- 
nen beginnt und somit neue Sandmengen an der Diinenbildung teilnehnien, und, wenn 
der Wind anhaltend und stark ist, entstehen alsbald auf dem l rsprungsorte des 
Sandes, vertikal auf die Windrichtung, Walle von ziemlich gleichmassigen Dimen¬ 
sioned* ** ••• 

Finally I will add just one more quotation from Sokolow: >Zieinlich selten 
linden sich die Bogcndiinen vereinzelt: viel haufiger verschmelzen mehrere, mit ihren 
Seiten an einander stossende. zu einer einzigen von zusammengesetzter Form, welche 
auf mehrere sich kreuzende Bogen von verschiedener Wolbung und verschiedener 
Grosse zuriickzufuhren ist. — Manchmal ergiebt sich in Folge dcrartiger wiederholter 
Verschmelzungen eine so verwickelte Form, dass nur unter grossem Muheaufwand 
und auch nur bei gewisser Obung die Gestalten der urspriinglichen einzelncn Bestand- 
teile wieder hergestellt werden konnen.**** 

Amongst coast-dunes small isolated lakes and lagoons are by no means rare. 
On the other hand marginal lakes like those of the lower Tarim would appear to 
be a very unusual, not to say an unique, phenomenon, and it is a peculiar coin¬ 
cidence, that all the conditions essential for their origination — depressions, masses 
of sand, water, and constant winds — coexist in one and the same patch of 
earth. There are hollows between dunes in all parts of the world, but hollows 
that exhibit such a remarkable development and regularity as the bajir-depressions 
of the Desert of Tschertschen will hardly be found anywhere else than there. 
Vet amongst the materials that Sokolow has subjected to examination there occur 
phenomena which are at all events cognate with the bajir-depressions 1 have des¬ 
cribed, and which strengthen in me the conviction that the explanations as to the ori¬ 
gin of those depressions, which 1 have given in the first volume, are correct. But 
in order to substantiate this view, I must cite yet one or two other passages from 
Sokolow’s excellent l»ook. Die zwischcn den Stranddlinen auftretenden Vertiefungen 
stellen entweder Langs- bezw. Querthkler oder geschlossene Mulden dar. Diese 
Vertiefungen sind entweder durch den Wind ausgehdhlt, demnach Windmulden, oder 

• Die Dtinen, p. 98. 

E. von Cholnoky, Die Bewegungsgeietu ,iet FiugsanJes, in Feldtani Ktehny, vol. XXXI! 
p. 130. ? *; 

••• Die Dunen, p. 89. 
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einfach vom Sande nicht verschuttete I die der Bodenfl&che, atif wekaie die Dunen 
gewandert sind. also Vertiefungen fruiterer Wasserbehiilter, Lagunen, Flussbette, 
u, dgl. m. Die Windmulde vertieft sich etitweder nur in den angewehten Sand bis 
mm festen Grunde him oder. wenn diescr sdbst eine saudige Riklung Ft, noth viel 
ttefer „ - « Din Gestalt tier Furchen, vvniche nichts And e res sind, als vom Hug- 
sande freigelassene \ JununzwEschtmraume. steht in volit r Abhangigkeit von der t jesialt 
und der Vert ei lung der sit umgebenden D linen. We gen der gewohnlich reihen- 
weisen Gruppierang der Stranddimen nehmen atich die Furchen hier dnen Liings- 
thalern entsprechenden Yerlauf, vvogegen die vom Wiode ausgeblasenen Furchen, 
wetche auch in der Riditung des Winds* m vvachsen pflegen und sich miteinander 
vereinigen, Querthaler bilden . - . Mil der Zdi kann in den eben besprochencn 
Furchen tin kleiner See oder Sumpf entsteheru se[ cs dadurch, dass eine Diinen- 
kette das von Ideiiien Bachen zugeluhrte W’asser aLifhSlt, oder dass sich in ihnen 
als defer liegenden SteUcii atmoapharischcLs Wasser JUJsammek . . solche Wasser- 
bt halter sind in I Hinengebieten nicht selten amutr effort. s 

2£tx ^(fS Sf.qm rt-o*r 
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At Alcsthkl there exists something that reminds us of die marginal lakes of 
the Tarim: In Folge der geringen Hohe der ganzen Gegend liber dem Dnjepr- 
Niveau. liefindet sich das Grand wasser hberfraupt nicht welt unter der Oberfliiche, 
und daher bleibt der Sand auf dem Boden einiger Midden wahrend des ganztm 
Sommers feucht, Ausserdem sind inmitten dieser Dlinen kleinere Seen seJir zahi- 
reiclu Ktnige von ilmen sind inehrere Kilometer tang. Diese Seen sind moist m 
Gruppen vereinigt oder bilden Reihen; sdtener tiegen sic vereinzelt. ** 

The depressions in which these smalt lakes lie have ol course been formal by 
erosion, whether of the wind or of water; but although they do undoubtedly admit 
of being compared with the marginal lakes of the Tarim, they will never, for rea¬ 
sons that are fairly obvious, Lie able to attain to the same degrees of regularity 
and size that those lakes exhibit. 1 he cross-thresholds that separate the i ajirs of 
the Desert of TscherCSchen are perhaps in some respects akin to the typo of dune 
which Choinoky calls garm a da. 


* Dif Dlinctt, pfn ip i soj- 

** Dit Dfiwn, ]> + 241 , 
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RIPPLE-MARKS; 0R1C1N OF DUNES: WAVE-MOVEMENTS. 


The question of the relation which the so^alled wipple-marks* bear to the 
fully developed dune appears to be still subject of discussion. The point to be de¬ 
termined Is liOw far the ripple-marks are genetically connected with the dune, that 
h to say how far they constitute a species of embryonic dune, out of which the 
fully developed dune is in process of time evolved, or whether they are simply super- 
tidal phenomena that are complete in themselves and unable to develop into any 
higher form of sand-wave. Strange to say, two such accurate Investigators as 
Cornish and Cholnoky, both of whom have derived their experience and the data 
for their reasonings direct from nature, are in this matter diametrically opposed to 
one another, Cornish advocates the former view, Cholnokv the latter. Cornish 
arrives at the following amongst other conclusions: 

I In the case of wind-formed ripples 1 concluded, from the fact that the wave¬ 
length increased steadily with the time during which the wind blew, that the sand-grains 
were the source of those regular undulations of the air the existence of which is 
attested by the uniformity of the ripple-pattern.; This conclusion Cornish confirmed by 
experiment in a sand-blast works: In a few minutes the surface became rippled, and 
the ripples grew in height, in wave-length, and in regularity, under the constant blasts 
and he enunciates the law that underlies the process in the following terms: -The 
rippling of sand takes place when the eddy in the fee of the larger grains Is of 
-sufficient strength to lift the smaller. Then he goes on: The ridges of wind-formed 
ripples advance almost entirely by the rolling of the larger grains of the top t;oer 
over the crest. The motion is slow, for die eddy opposes the wind; one foot per 
hour would be pretty good travelling. The rate of advance of a ridge diminishes 
with increase of amplitude, for the advance is by rolling of the top layer, and the 
number of layers ol sand-grains is proportional to the amplitude. A growing ridge 
consequently lags, thus increasing its distance from the next leeward ridge. Again, 
tlve increase of height of the windward ridge is accompanied by increase of strength 
of the eddy and by increase of length of the air-billow which tops the eddy, so that the 
sand shower Is thrown further to leeward. This is a part of the mechanism by which the 
ratio of amplitude to wave-length is kept constant, 'Hie remaining part of the mechanism 



{Juiiy .* Jt &■ 











RIPPLE-MARKS; ORIGIN OF DUNES? WAVE-MOVEMENTS. 


4*1 


is the quicker travel of lower windward ridges, which results in their catching up and 
becoming merged in the ridges to leeward. — The forms of dunes, and of groups of 
dunes, have a greater variety than those of ripples, and are often more complicated, for 
a dune may register the impress of many changing winds. Another important 
difference between the small-scale and large-scale phenomena is that in the latter 
the heterogeneity of wind is much more important. In this term I include both 
intermittencc and the want of uniformity of the cross-section of a sheet of wind. 
Unlike wind-ripples, dunes do not necessarily owe their origin to the resistance of 
the sand-grains. In the case of transverse dunes in deep deserts there ap|>ears, 
however, to be actual continuity' between ripple and dune, the latter being (on this 
supposition) old ripples. — Rippling action plays a part in the shaping of every 
dune.> * 

Cholnoky’s view is however the direct opposite of this. He says: >Schon die 
feine Rippelmarkung erinnert lebhaft an die auf der Oberflache des Wassers ent- 
stehenden Kreiselungen; die wunderbare Gleichm&ssigkeit der Rippelmarken lasst 
aber diesen Vergleich ziemlich oberflachlich erscheinen. Spatere Erwagungen werden 
es klarlegen, dass diese Erscheinungen mit dem Wellenschlag durchaus nicht iden- 
tisch sind und die Ahnlichkeit eine nur ganz ausserliche, oberflachliche ist. Wir 
werden sehen, welchem Irrtum Vaughan Cornish verfiel, als er dieselben als Sand- 
wellen (sand-waves) bezeichnete, und die grossen Sandhugel als vergrbsserte Aus- 
gabe der Rippelmarken betrachtet.* 

Then he goes on to say, that Baschin, building upon Helmholtz’s wave-theory, 
arrives at the same conclusion as Cornish, namely, that sand-dunes are identical 
with waves. Cholnoky sets forth his own view in the following words: >Die Diinen 
unterscheiden sich alier wesentlich nicht nur insofeme als dies Baschin erwahnt, son- 
dem gerade im wichtigsten, ich mochte sagen, ini Definirungspunkte, von der Wellen- 
bewegung. Die Wellenbewegung ist im wissenschaftlichen Sinne eine periodische, 
eine Orbitalbewegung; Welle ist aber ein solches Stuck des in der periodischen 
Bewegung befincllichen Mediums, das eine vollstandige Reihe der in samtlichen Phasen 
befindliehen Medienelemente enthalt. Die Bewegung des Sandes der Diinen ist 
eine fortschreitende Bewegung, die Diine selbst eine fortschreitende Masse, die 
wahrend Direr Wanderung durch den Wind eine eigenartige Form annimmt. Die 
Bewegung der Sandkorner hat zwar Perioden, nachdem das Sandkorn an der sanften 
Bbschung der Diine hinaufwandert, sodann auf der Steilboschung hinabrutscht und 
dann solange unbeweglich bleibt, bis die Dune mit einer ihrer eigenen Breite gleichen 
Strecke vorwarts gewandert ist. Alsdann beginnt das Sandkorn wieder seine 
Bewegung. W&hrend aber die Form der Wellenoberflachen von der Orbital¬ 
bewegung der an der Wellenbewegung teilnehmenden MolekUlen vemrsacht wird, ent- 
sleht die Form der Diine nicht infolge der Bewegungsperiode der Sandkorner, son- 
dern gerade umgekehrt, die Form der Sanddiine ruft die Periodicitat in der Vorwarts- 
bewegung des Sandkornes hervor. Es fchlt sonach dem Charaktcr der Sanddune 
die dehnirende Eigenschaft der Wellenbewegung; infolge dessen ist die DUne mit 

* On the Formation of San J-Junes, in Geographical Journal, March 1S97. 

Sec also Cornish: On Desert SanJ-Junes BorJering the Nile Delta , in Geographical Journal, 
January 1900, a |*apcr accompanied by admirable illustrations. 
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«iner Welle niclit idea tisch * . . leh hebe besom lets hervor, dass die Diinenbikhmg 
etn von tier Entstehung tier Rippetmarken sich uesentEreh ititterschekJcnder Yurgang 
ist . . * Aus Rippelmarken wtrd nie eine Dime, da die Dimensionen eraterer fesi- 
geseizt sitid. Cbergange zwischen den buiden sind niclit vorhanden. «* 

Chohioky emphasises the Following differences between waves and dunes: 
*i. Rci der Wdlenbewegung befutden sich samtliche Punkte ties Mediums in Re- 
wegung. Ret der Wandemng der Dune bewegen sich lutr die unmittulbar, dem 
Wind ausgesetzten Teilchen. 2, Bereits Raschin erwahnt, class der Wellenschlag 
ties \\ assets, nachdem sich der Wind gclegt hat, welter dauert; die Sanddime he- 
wegt sich dann nicht mehr* 3, Die Dimensionen der Welle hangen so sehr von 
der Geschwindigkeit ties Wmdes ab, dass etfl M ind besttmmler Grosse nur eine 
bestimmt grosse, veils tandig ausgebildete Welle hervomifen kann, eine grossere abet 
nicht. Die Crosse der Sand dune [king! von der ru Gebote stelienden Menge ties 
Sandes end der m dteser Hmsicht eflfektuirten Arbeitsmenge ties Windes ab* Kin 
wie immer kleiner Wind ist im Stand e T eine Diine von beliebiger Crosse 2ti Stamle 
/u bringen, wenn derstlbe genLigctvd langc Zck anliah und eine himeichende Menge 
Sandes zur VerfUgttng steht*> 

Thus, while Cornish considers that the ripple-marks are able to grow into 
dimes, Cholnoky holds that dunes never can grow up out of ripple-marks, and con- 
set juendy that there never can be any intermediate forms between the two* In this 
question 1 make no pretensions to pose as an authority, for, as I have already said, 
my investigations are far from being sufficient; but in the light of die experience 
which l gathered in the desert — a desert which more than any other does admit 
of being compared with the ocean, and consequently its dimes of being compared 
with the waves 0! the ocean ^ I am bound to confess that my conception approxi¬ 
mates nearer Eo Cornish's view than to Cholnoky''5. 

Must geological handbooks attribute the tendency of the drift-sand Eo form 
duties to the presence of obstacles in Its path. Penck, for instance, says: Die 
BHdirng der Diinen erfolgt nach denselben Regetn wie die der Schneewehcm Sie 
kniipfen sich an due Yerlangsamung der Windbewegung durch irgend welches I tin¬ 
der nis . . . Das Hindernis kann gclegentlich fast immerklich sein ... In der Regei 
besteht es tn niedrigem GestrSuchi: oder CiebUsche,»** 

Even Rolland. who has studied some of the great dunes of the Sahara, is of 
opinion that the formation of dunes, or rather the distribution of dunes, is dependent 
WPO* [ he configuration and nature of the soil; *En petit, on voit joumdlement au 
desert, dt-rrierc les touffes parsemant la surface ca et la, le vent dtfposer dcs tas de 
sable, la plupart insignificants et 4phdm&m Certains arbustes, tels que les tamarind 
ont la propriety de fixer les sables qui gamissent ains i leurs pieds, en les agglo- 
merant avec leurs feuilles; ils ileviennenl alors autant de barrieres qui arretem d'autres 
saldes T s'auguienb m. s elcvem et* la longue, peuvent atteindre jusqtfa tine Erentaine 
de metres* Ail leurs on remarque parfois (pie la simple humidite du sol [lent suffire 
pour qu’il s\ forme des dunes: les sables sunt allots liappes au passage par !\ : au, 


’ P? ■/« Ffagsandt* in Fctd/ani Ktizhny, vd. nxxu, tm. t 0 6a ff 
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puis retienus par la capillarity- et, en lin tic compte, fixes stir place, Tdlc ou tdk- 
20 ne. ofTrant qudque vegetation et quelque humidite, arrivt ra ainsi a >fen$abler 
gradtidlement; mais, quVllc occupe un bas-foud ou une vaJlde — ce qui sera g&- 
neralement le cax il sera encore vrai de dire icl tjue Tern placement ties dune; resulte 
dr la configuration et de la nature du sol ***** ■ Actuelletrtent c<ts reliefs sont It; 
plus souvem masques par tl'enormes accumulations de sables, et m£me quand tls se 
moiiircnt a ddcouvurl, Ik pen vent, au milieu dips grander dimes, ecliapper a tVetl du 
voyageur, Mais Et est him certain que les regions ainsi ensahleus out teur oro¬ 
graphic et leur hydrographic souterrames. qui sent entervenues dans la repartition 
(les sables superposes, ■ * * 

Some authors go however too far in this direction, in that they almost seem 
to deny the origination of dunes in the absence of local impediments. For instance: 

\Y3re das Land ganz eben, so wiirde sich der aufgetriebene Sand gltnchmassig 
darUber verteilen, Findet er aber tin Hmdemis, wie einen in den Boden eingc- 
sell!agenen Pfahl, $0 wird der Wind vor end hinter dein l 1 fall! geschwacht und lasst 
dqrt emeu Teil des mitgesfehleppten Sandes fallen. ** Neumayr lays down die Same 
views even more plainly in the following sentences: > Wiirde der Sand Liber elite 
gam vollkommene Ebene getriuben, in der lhm keinerlet Hindemis entgegensteht. 
so wiirde er sich gleichmassig ansbreiten, wo aber tin solches Hind ends vorhanden 
ist, da Talk er in grcJsserer Menge nieder; cs geniigt, etne Re i lie von P hoc ken senk- 
recht zm Windrichtung an einer Kiistenstrecke eirmischlagen, an wdcher der Sand 
treibt, um die Biklung drier Dime kliostltch zu bewirken . * . In der Natur bllden 
Steine t Pflanzenwuchs imtl ahnliche Korper das Hindemis* welches den ersten Anstoss 
zur Dlinenbiidung gibto *** 

Exactly the same opinion vve find expresed in tlte following sentence by Prof, 
S. Giinther: Ware die Strandfiache absolut glatt, so wtirdc sic sich mil drier gleicli- 
mMssag dicketi Sanddecke iiberdeben; sowie sich aber irgencl cine Un rr gel mass igkeh 
des Bodens dem fortgetriebenen Sande entgegenstellt, ist ein Ansatz zur Dlinenbiidung 
gtgebenof 

But O, Basdiin, basing his arguments upon Helmholtz's law, savs, that waves 
must always be set up on the contact surfaces of two fluids or tw o gases of different 
specific gravity anti different velocity, if they are to preserve themselves in stable 
equilibrium, it Hence Supan says justly: iStauende Hindernisse sind also kdne not- 


* G&t. .in Sii/tdw p. j?i. 

* * Arrhenius, JtamittAe PJtysik t It* ]»■ ;6tf. 

Frdxfsrhishtt, h p. 537 , 
t Htimihuik der GtophytUi % n <pS. It, |>. ^ 16 . 

tf Ity Undying the dunes simply mul :ilune in ihc rielil r J have anii'd at tvat:ilv the &une 
condnsiem as Kaschm t who gives the follow ing dear and i me resting expknation of the prienoiiieiiuc i: 
spie wirkliL he Ursache, tdchc auf doer dmnoe lockeren SandoUertMehc regeltmlssigu, wdltDihnltche 
Fonnien crxengt uud somit ilte Gmndlagv fiir die Kegdn^&iigkdi weilcfcr Sandanhltuftmgeti sehafft, ist 
ridkichr mcincr Mtiming nadi die Tcndona iur BiLdimg tiner HcImhoUzVhcn WelkmUi, he. — Weht 
nithmlii]! rii-r Wind liber doe cbenu Hinhe 1 so isr die Ten den/: vorhanden, these Oberflaehc in Wei* 
k-nfonn m legen. I laben wir t.^ nun mit uiner *tnmen Flitchc ni thiin, die dttser Ttmdeiu Widerstand 
z. IE dwoa freicn, nnit Asphidipfl^ter LeiLedOvn hbuc, so wird die^c Tenden/ tur WcUcnbtUhmg 
sich ntu in periodic hen Andenmgen des Laftdrnchca Lwinerkbar machea, die natiirlich nichi skhihar 
simL Biese l ufi-lnv k.inderungen WOtkn aber sofon sichtbar, werm der Plata mit feinem Sand bestnut 
wild, indem tlteaer sich :mi den Liuien geritigercr Dnickcs, die den Wdlenbc^cn earsprethtn, anhUuft 
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wendige Vorbedingung der DUnenbildung, wie man frtiher angcnommen hat, al>er 
jedenfalls befordem sie dieselbe. Und es gibt deren Uberall: Muschelhaufcn, Baum- 
stiimpfe, Straucher u. s. w., und kein Hindemis is zu klein, denn der gestaute Sand 
macht es selbst von lag zu lag grosser.* • 

If, disregarding formula: and theories, we go to nature herself, the impression 
conveyed is that the conception last quoted is the only right one, For instance, in 
the Desert of Tschertschen and the west of the Desert of Lop the surface is incon¬ 
ceivably level, and there exist no irregularities or obstacles to cause the sand to 
accumulate, and yet we find there dunes of unparalleled amplitude and regularity of 

formation. There then they do not owe their origin to any |>eculiar properties of 

the surface. If Neumayr’s view were correct, we should expect to find in the 
Desert of Ischertschen a flat, evenly disposed sand-field without dunes. For my 
own part, I believe that, if the masses of sand now in the Desert of Tschertschen 
were to be spread out perfectly evenly over the entire desert in a layer some 30 m. 
thick, the sand would after a certain lapse of time be rearranged by the wind in 

dune-accumulations precisely similar to those that now exist If such an absurd 

eventuality could be at all contemplated, as that the wind should for the space of 
one, or even two centuries blow constantly from the north, the relief of the sand 
would change conformably; but if it were then to be changed back to its usual 
east-north-east direction, the desert would again resume its old relief — assuming 
of course that no disturbing element were introduced through the agency of secon¬ 
dary I actors, such as the checking of the supply of sand by a new position taken 
up by the Tarim. I mean, that the relief and orientation of the masses of sand in 
the Desert of Tschertschen are prescribed by absolute and incorruptible laws of the 
wind, and that, so long as the wind relations remain what they arc, those masses of 
sand could not arrange themselves in any other way. And I believe, further, that 
this intimate connection between the wind and the relief of the sand is ever)* bit as 
subject to law as are Chladni’s ^sonorous figures*, which are exemplified by means 
of a thin layer of sand on an clastic plate, the sand returning with the same minute 
fidelity to a certain part of the plate ever)* time the layer is shaken. 

The formation of dunes is of course likewise occasioned by obstacles, for 
example vegetation; but nobody, I suppose, will maintain, that the regular dune- 
accumulations of the Desert of Tschertschen have grown up out of dunes which 
have originated in that way, or that, did such obstacles not exist farther east in 
the desert, the sand-masses of the Desert of Tschertschen would have arranged 
themselves in any other way than that they now exhibit. Sokolow says truly: 
>\Venn sich hinter dem Strande eine ebene Flache befindet, wclche frei ist von wind- 
hemmenden oder schwachenden Gegenstanden, so lagert sich der vom Winde ge- 
triebene Sand als gleichmassige Schicht ab und bildet cin Sandfeld, dessen einzigen 

wahrend cr an den Linton *>tarkcrcn I>ruokcs, die den Wcllenihaicm entsprechen, fortgeblasen wird 
pas> die r)iincn kerne xufdlligen Sandanhaufungcn, sondem uirklkbc Wcllen sind, ist von manchcii 

Beobarhtern gleichsatn msimktn geahnt worden*- (Die Iintstehung wtlUndhnlieher Oberfl^htn 

forme* ttn Bntrajzur kymatolcgie by (Hto Haschin, in Zeituhrift der Geulluhaft fur Erdkunde 
zu Bern*, voL XXXIV. p. 419. ' J 

• Grundzuge der physiuhen Jirdkunde, p. 505. 
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Unebenheiten in den parallel verlaufenden flachen Sandwellen bestehen ... In der 
Uberwiegenden Mehrzahl der Falle bietet die Gegend von der Kiiste ins Innere des 
Landes hinein solche vollkommen glatte Flachen jedoch nicht dar; sie ist mehr oder 
weniger uneben.»* 

But so far as I am able to follow it. this statement really amounts to a proof 
that dunes do gradually grow up from an embryonic or rudimentary’ stage, such as 
they would have at the windward edge of a sand-field. That fully-formed dunes 
are not to be looked for at that edge is an implicate of the very nature of the 
case, for the material for them is of course locally wanting. The level surfaces 
decrease also towards the interior of the sand-field, and finally they cease alto¬ 
gether. 

This leads us to the consideration of the transformations that dunes undergo 
in the course of their advance and development. Walther, speaking of the formation 
of the dunes beside the Trans-Caspian Railway, says: »Der feste, graue Thon- 
boden wird hier iiberlagert von lockerem, gelbem Flugsand; das Sandgebiet endet 
aber nicht etwa in Gestalt eines einheitlichen Walles, sondem lost sich an seinem 
Rande in einzelne Sandhaufen auf, welche nebeneinander die verschiedensten Stadien 
der Diinenbildung beobachten lassen. Der Beginn der Diinenbildung ist ein flacher 
Sandhaufen von belicbiger Gestalt. Die Entstehung dieses Sandhaufens kann ver- 
anlasst werden durch unbedeutende Rauhigkeiten des Bodens, kleine Steinchen oder 
Grashalme, vielleicht sogar durch die wellenformige Bewegung der Luftstosse. 
Jedenfalls ist seine Gestalt sehr wechselnd und regellos.>* # 

I o the statement, that the flat sand-heaps may assume any and every shape, 
he might also safely have added, that they may also be as small as you please; 
in fact this conclusion is implicit in the statement, that adjacent sand-heaps may 
present themselves in all stages of dune-formation. Walther here calls attention also 
to the fact, that the wave-like succession of the gusts of wind is quite sufficient to 
account for the initial origination of the little sand-accumulations. 

With regard to the Kara-kum Walther says further: >Am Rand des Sand- 
gebietes herrschen die Einzelbarchanc vor. Je mehr man aber in die innere Region 
der Sandwuste einilringt, desto zahlreichcr werden die reihenformig wrschmol/enen 
Dunenkammc. Zwei, sechs, zelin Bogenduncm ha ben sich seitlich aneinandergelegt, 
nur bei gewisser schrager Beleuchtung erkennt man an dem wellenfbrmig gebuch- 
teten Diinenkamm die Form der einzelnen Barchane wieder. Der Vorgang dieser 
Verschmelzung wiirde ohne Zweifel auch in der Kara-kum vie! weiter vorgeschritten 
sein. wenn nicht in jedem Jahre zwei Windrichtungen einander ablbsten . . . Da- 
durch werden in jedem Jahre die gebildeten Barchanreihen wieder zerschnitten und 
in EinzeldUnen aufgelost, und es kann nicht zur Bildung langgestreckter Duncn- 
kamme kornmen.**** 

Ihese observations are in complete agreement with those I made in die Desert 
of Tschertschen. Out of the recently mentioned small flat sand-heaps there are suc¬ 
cessively developed, by degrees and after several intermediate fluctuating stadia, first 

* Die Dtinen , p. 16». 

** Gesetz tier Diinenbildung , p. 122. 

••• Op. (it., p. 126. 
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single barkhans* then lines and chains of coalescing Junes, which again grow and 
increase in the process of time* 

Sokolow, after comparing together die ripplings of lacustrine and marine waves 
and the ripple-marks of the dunes* and pointing out their dissimilarities, goes oil to 
say* speaking of the last-named: Sic wachsen untmterbrochen in die Hdlu, imfem 
sie die auf der Oberffache bewegten Kbrner aufhahen, und uandern /.ugh kh, wefl 
der Sand von der Luvseite bestandig auf die Leeseite hmllbergewdit wird> Sokofow 
does thus appear to contemplate the existence of forms intermediate between ripple- 
marks and individual dunes. 

Cholnoky emphasises with good reason the difference between water-waves and 
sand-waves, and indeed it would be futile to expect anything else in two media that 
present such diverse properties of aggregation as these do* Owing to the coho son ol 
the aqueous molecules shocks and impulses in the mass of water are propagated in 
waves: and if the force is not maintained, after a while the wav* movements die away. 
Particles of sand on the other hand are free, isolated bodies, separated from one 
another by lav its of air, and a thrust or other external application of force takes 
effect only at the point at which it is applied, without being transmitted sideways* 
A sea which has been agitated by a persistent storm becomes a* smooth as a mirror 
some 1 time after the storm has subsided. Sand-waves on the contrary which have 
been piled up by the wind retain their positions even after the wind has fallen* The 
only law s they are subject to are those of gravity, and in consequence of their aggre¬ 
gations! properties, they are unable to alter their positions, as water does, until 
some fresh external force is applied to them. Their form and shape are determined 
by the wind, and to this must be added, further, the property which the sand pos¬ 
sesses of disposing itself on the leeward side at the steepest angle actualIv possible 
to it, an angle which I found m several instances to be equal to 3 2 ° to 33 * t-So- 
kolow gives 29'"—32* as the limit-value in the case of the dunes beside the t .iilf 
of Finland and the (hill of Riga*) 

And yet, notwithstanding these great and perfectly natural differences, the for¬ 
mation of dunes and the formation of waves are identically the same phenomena, 

(>rift-sand is, like water* a medium that readily responds to the influence of the 
wind, and obeys all its caprices* But in the case of the particles of sand the great 
amount of friction set up between them has the inevitable result of making all thdr 
movements incomparably slower, and that altogether apart from thdr inability to 
propagate movement once the wind has ceased. Unlike though these two media 
are to one another, yet, when acted upon by identically the same force* namely 
wind, they present phenomena of motion which resemble one another, at all 
events in certain respects. Several of the points of difference between waves and 
dunes, upon which Cholnoky dwells, nevertheless present, according to my concep¬ 
tion, certain features of resemblance, and where these features of resemblance are 
wanting the cause is to be sought in the aggregational properties, anti consequently 
the absence h due to a quite natural cause. For instance, Cholnoky calls attention 
to the fact that* whereas in wave-movement every point or the medium is in motion, 
in dime-movement those points only are in motion that are affected by the wind. 
If the movement of an aqueous wave makes itself perceptible to a depth equal to 
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350 times tht altitude of the- wave* in the case of sand it is the height of the wave 
itself that determines the maximum depth to which the movement penetrates. I Ins. 
may indeed be observed with the naked eye in the smallest variety of sand-waves 
(namely ripple-marks) when the wind blows strongly, for the ripple-marks then move 
onwards in the direction of the wind. The same thing is true of dunes and dune- 
accuimitations, the only difference being that the periodic interval increases with the 
mass. Whereas the movement ol the aqueous wave is orbital, all its molecules 
partaking simultaneously in the movement, the movement of the dune is a rolling 
or revolving mass - movement, in which each particle of sand participates in its due 
turn according to its position in the mass; hut before the periodic interval is com¬ 
pleted, every individual particle that constitutes the mass has had its turn in the 
revolution, just as every molecule of the water participates in the orbital movement 
of the aqueous wave. With regard to the depth to which movement is perceptible, 

I would observe, that this is greater in sand than in the sea or deep lakes. In the 
Lake of Geneva the greatest depth to which ripple-marks have been observed is, 
according to Ford, 9 m. below high-water level In the great oceans the depth 
to which wave-movement is propagated has theoretically no limit, although the am¬ 
plitude decreases rapidly: but practically the depth to which such movement is ob¬ 
servable cannot be especially great. In sand there is but one amplitude: for the 
entire mass, no matter how high it may bu T takes part In the periodic movement 
— assuming that the dreumstances are the same as those which obtain in the 
Desert of Tsdiertschen, where the depth of the wave-movement is equivalent to the 
general mass of the medium, that is to say it goes down to the day foundation. 
In the case of sand the period is inconceivably longer, but the height of the wave 
is very' much greater, than in the case of water; this again being dependent upon 
the aggrelational properties. The waves of the sea reach an altitude of 1$ m.; 
sandwaves, to speak only of those that are affected by constant winds, ascend ten 
times as high, and it is only such that can be compared with ordinary oceanic 
waves. The differences in the movement of sand and the movement of water arc 
great, because there exist extremely great differences in the aggregations! pro¬ 
perties of the two.* Let us take a substance the aggregations! properties of which 

* With regard to the difference l*etwecti woier-WMf* aiul sand-waves. Q. Bnschjn makes the following 
remarks: Kin gownkiger L'nlcntchicri gegenubtrden Wasserwtilleii bkihi naturikh besteben, das ist derjeuige, 
der seine Ursacbe in der Vcrs£ hidden licit des Material* hat- So leirht liewegbdi auch der tcint Sand- 
sixiiib sein mag, so hat cr rloch Lnnge ntebt die gleicbe kichtv BcwcgHchkrit wit otic FHlssigkeit, und 
dies hot zur Fdlge, doss nacb deni Auihdren der wirkenden Pnaehe die in Wellenfann gelegte Sartd- 
ottertlachc deb debt wieder gliiilet, wie das Wasser, so ride m dnss dk* eimrud gcbilrteten Unebenhcitcit 
liesmhen bleiben and mm allcrdings als Hindermsse wirkeu mid ^ur Widjelbibhing imd dadunh ver- 
ursnehter weitercr Saudanhaufimg fYlhrer; kdnnen. bane tveiten: Wirkung dicker Vcf&chiwlenhtii des 
Materials aber best eh I darin, das* die Siirn E welSem rich, so binge sit nodi Jdetn stnd, mil clem Wiqde 
/ietnlich sehndl vorfifftrts bcwtgm, lihnlich nie Wasserwellen, class dies aber aufbort, scibalcl sit cine 
IrttKLufcili'-he Gri*ssc erreicht liabcn. tier Grund dieses dgentundichen Verbaftens ist daiin *u suchen, 
dass die t ofthewegung der Sandwelkn einen Masaentranspott bedcutat, dor tu»r so lange nut i-intgcr 
Gesrfiwmdigkcit vor sicb geben kann, .its 6 sith um unbetrfchtlii he Massen hau tclt, w.ihrcnd i»ei 
ilen WasiverwchcD die cimdd^i Wasscrteilcheri fceinen ttanskitonscheti Bc^egungen iintedicgcii,,-“ioitdem 
nur Qrbitolbewegungen an Ort uml Strife ausftihmi. VYuhrcnd bci ganz kfeiiWti Sandrippeln noth 
Jjemahe die ganzu Sand Welle in direr Gesamiheit sicb Vo rw tins bewtgt, besiriu die Lutigsame Vonriltls- 
befrcgnng der IKtnen darin, class die von* Wind vnrwiirts getridwnen Sandkimier den winfien der 
Luvscttc tugewendeten Abhang bis ,iur Karo nil true hmaufgeuiebcn warden, um an der steden LeetfeUc 
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are something between these two, say molten lava; then, in respect of movement 
also tins will come intermediate between water and sand. Lava flowing down a 
monntain-stde does so with a rolling motion, like that of the sand in a moving 
dime, and it would also exhibit the same kind of motion if the wind were power* 
ful enough to move it upon level ground. The difference between the wave-move¬ 
ment of viscous fluid and the wave-movement of a mass or sand will therefore be 
less than the difference between the wave-movement of sand and the wave-move¬ 
ment of water. Driving snow accumulates in dune like drifts, which in several respects 
duter from dunes: the higher the former are the more they become compressed by 
their own weight, until their lower layers grow so compact that all possibiliiv of 
movement ceases. By this 1 mean tlmt the same force, the w ind, when actio* upon 
different substances that in turn react upon it* ought to give rise to the same kind 
of wave-movement* although the manner in which this is produced may be more or 

less different in consequence ol the different properties possessed by the several 
substances. 

. Cholnoky goes too far when he asserts, that sand-waves am! oceanic waves 
are m no wise identical phenomena, and that the resemblances between them are 
enure \ external and superficial. Has not Heim demonstrated that there exist an 
entire series ol resemblances between a glacier and a river r* And the conclusion 
he comes to js this: >SoWeit bis jetxt unsere Erhenntnis reicht, stouten a!]e Gtseta 
der Gletscherbe w egung mit denjenigen einer ffiissigen Masse iiberein. Bei einer 
absoluten Hiismgkeit ist der innere Wideband der Teflchen gegen VerschltW 
tmenilhch klew bn \ ergletch zu der Schwere derselben . . . Das Gletschereis ist in 
semem Hiessen etwa So bis too Millionen mal trager als \ Yasser. > 

Here the motive force is of course different, namely gravity, while the arrest¬ 
ing force is principally friction. Hut notwithstanding that the two substances we are 
now considering, water and ice. possess such diverse properties of aggregation, we 
nevertheless have fa both the same phenomena of movement, the reason being dial 

, , are s,:t ln I ’ ,ot,l>n hv lhe Eam '- force and under the same circumstances. It 
should not therefore be too bold a thing to say, thru waves and dunes are identical 
phenomena, especially as sand, despite the fact that each individual particle is a solid 

i-t " , “ k ° n ln the masB becomes rather a fluid substance, - a property 

winch we find put to practical use in the time-glass. Sand in the mass possesses 
oo inherent cohesion: I notion alone is present. With regard to wave-movement 
water and sand are more closely akin than are water and ice. A cascade of sand 
wem d present greater resemblance to a waterfall than a cascade of Ice, t. e. a glacier 
would, the velocity ot the last-named being infinitesimally slow as compared with 
the velocity of water and of sand. The greatest difference between the mo™ 
phenomena ot a glacier anti the movement phenomena of a river lies in the exces¬ 
sive^ slowness of the former. The same difference obtains between sand-waves and 

“S 55Strt, S* *-5?ww mm* - 

nttch die mtbtcii nntfcrcn ITnitrschkile ivisdirn Gullcf ' < ”i)' v' scr ' un< * Sa sdwell«i erkl.ircn tick 
rcrschicdvnc Form der Diioe mit ihrvm r.h*rakl(.-r!-:i , .,, , I '■ f'v t.m der Form dvr W n tier* cl II- 
Sdm. htung dvr Oilnen uod vielv.t amjerc. ' (ZtU,th A f «"/”/r h j* 1 , " ,rl 1 .ceseitc, die 

* a ,V &t tatrrWr, j,p. , gj ^ f ' Mk ‘ “ «*• XXXIV. p. 4 „g 
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water-waves. If we were to imagine dune-waves which, while still retaining pre¬ 
cisely the same properties that they actually do possess, were to be impelled by 
the wind at a velocity equal to that of the waves of the ocean, and supposing that 
the drifting sand did not hide the prospect of this imaginary sandy ocean, then the 
resemblance between their movement and the movement of the on-rolling oceanic 
waves would be at once manifest. In the case of the dune-wave all we in reality 
see is the position it has last assumed. There is one important difference between 
these two categories of wave to which we shall return again lower down, namely 
the fact that the velocity of oceanic waves increases as the waves increase in magni¬ 
tude, whereas the opposite is true of sand-waves. 

If we study the paths followed by the sand-particles in the wave-movement 
of a progressive dune, we shall find both resemblances and differences between 
them and the paths followed by the water-particles in oceanic waves. The water- 
particles in an oceanic wave travel along a cycloidal path in a vertical plane in the 
direction in which the wave is advancing. >Es sind also zwei Bewegungen zu unter- 
scheiden: einmal die oszillierende oder Orbitalbewegung der Wasserteilchen und 
zweitens die fortschreitende der Wellenform. * This path of motion is called a 
trochoid. The water-particles do not participate in the trochoidal, only in the orbital, 
motion. In the course of a dune's advance, the different sand-particles describe diffe¬ 
rent paths according to the positions in which they last came to rest on the leeward 
slope of the dune. A sand-particle which falls all the way to the base of the leeward 
side of a dune, and repeats its completed movement during several periods, does 
indeed describe a path in a vertical plane in the direction in which the dune is ad¬ 
vancing, but it is a path that is not cycloidal, because there occurs an interval between 
every two successive periods, so that what we have is rather a species of continuous 
trigonal movement {vide vol. I. pp. 273—274). Sometimes the particle lies on the crest 
of the dune, sometimes at its base, but with the entire dune-mass resting upon it. A 
water-particle, however, that happens to be on the surface, remains constantly on the 
surface, whilst at the same time it describes its orbital movement every time a fresh 
wave reaches it — assuming of course that the conditions remain constant. This 
is also apparent from the following simple definition by Forel — in which incident¬ 
ally several resemblances between sand-waves and oceanic waves are pointed 
out: AVellcn sind langgestreckte unter einander parallele WasserrUcken, die Wel- 
lenkamme oder Wellenberge, z wise hen denen die Wellenthaler liegen. Wellenkamme 
und -thaler bewegen sich gleichzeitig und mit gleicher Geschwindigkeit vom Entstehungs- 
ort der Welle fort und zwar so, dass wahrend einer ganzen Periode der Welle derselbe 
Oberflachenpunktdes Wassers der Reihc nach einem Wellenkamm, dann einem Wellen- 
thal und schliesslich wieder einem Wellenkamm angehbrt.>** Suppose we have an 
absolute fluid; it is conceivable that it might have a motion which in this respect 
resembles the motion of sand, i. e. rolling. If, for instance, we let drops of water 
fall upon a dusty, inclined table, they roll in precisely the same way as dunes do: a 
given point on the circumference of any drop which may at one moment be upper- 

* Krtimmcl, Ifandbuck der Ozeanographie, II, p. t, 

** Uandbuih der Seen A unde, p. 64. 
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most may at the next moment have the whole of the drop to which it belongs 
resting upon it. A similar phenomenon may often be observed in Northern Tibet, 
where in summer some of the smaller eroded watercourses earn' water in the after¬ 
noon only, because it is not until then that the water is able to get down from the 
regions in which the snow is melting. You hear the water coming roaring down 
the dry watercourse, you see its advancing front rolling on like a muddy, turbid 






Fig. 184. 

eagre, and it is quite easy to see that in its front a rolling movement is taking place, 
in such sort that the water-particles w hich recently rode at the top are now underneath. 
There is a third, and even more important, instance to which 1 shall revert present¬ 
ly; but before I do so, I wish to direct attention to the different paths described by a 
point (1) on the periphery of a circular cylinder, which is rolled by hand along a table- 
top — we have then the trochoidal path which we find again in the wave-move¬ 
ment of a fluid; (2) in an elastic cylinder, which is rolled along the table in the same 
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wav, but is at the same time pressed down by the band — this reproduces the 
movement of a viscous fluid like lava; (3) in a similarly elastic, buL triangular cylinder 
wiiich whilst retaining its Lriangular form, is rolled along a plane surface tin: pan 
of the sand particle on the surface and base of a dune. Strictly speaking, there is 
no motion on die under side of a dune, although the sand- particle does alter its 
position in relation to the mass of the dune, in that the progressive movement of 
the dune gradually brings it nearer to the leeward edge of its base. 1 he difference 
between the orbital movement of the wave and the movement ol the sand -particle 



Fig, 185. 


will become clear by a comparison of fig. .S; with fig. 1S6. to the former the 
inter-particles describe their vertically revolving paths m one and the same posi o , 
whereas the sand-wave keeps moving forward. The oscillatory or >*»•*>¥> 
ment of such a water-particle is in part progressive, in part retrogressive, and re 
water-particle constantly returns to the same point, say the apex 01 the orbital re¬ 
volution. In fig. (S6 the triangle • «. fl* stands for a dune; bin b, for the same 
dune after a short advance; and so on until the dune reaches the position indicated 
by .-V XI (= /».)- Upon reaching the position k i; ** (for the sake of clearness i, 
\s not shown), the dune has completed a full period; and a sand-particle, which was 
at *, has, in relation to the dune-mass, described its vertical triangular revolu ion, 
because it is there once again at the leeward edge of the base of the dune. Tlico- 
retically the angle in the path of the sand-particle is not the same at a an 
i-i but it is somewhat less acute, because the dune, during the advance ol te 



Fig* 1 S6, 


sand-particle up the windward side and its descent down the leeward side itself 
progresses a little, so that the angle is in reality rather more obtuse than that o 
th,-"dune The actual path described by the sand-part.de is shown m the blunted 
triamde //iC-.V-T. though of course immensely exaggerated in relation to the pro- 
cressive movement of the dune. The dune advances but an mlinitesimaIly short .il- 
'stmee so that the velocity of the sand-particle is immensely the greater; for. wh.le 
the dune « a. is travelling to b 6, h, the sand-part.de advances to B. and so on; 
anti when it has reached A', it drops down the leeward face of the dune and assumes 
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the position (/, whilst the dune as a whole has at the same time advanced inter¬ 
mittently by infinitesimal increments of space until its crest has assumed successively the 
positions a b c d c /... //. When the leeward side has advanced to the sand- 
particle is already buried, and when the leeward side has reached J , the revolution 
is beginning again- During that portion of the revolving period in which the par¬ 
ticle is on the top of the dune, it moves incomparably faster than the dune itselt; 
but when it lies underneath the dune, the velocity of the latter is immensely greater 
than the velocity of the sand-particle, in fact the latter then =■ o. The sand-par¬ 
ticle’s period is thus divisible into two stages; the stage in which it belongs to the 
windward and leeward slopes is very short, while that in which it belongs to 
the under side of the dune is on the contrary very long. This circulation applies 
of course only to single dunes; in the case of dune-accumulations the process is 
naturally more complicated. And even in the case of single dunes the process is 
more complicated than our figure shows, for similar periods occur even in the ripple- 
marks. In outline therefore the figure may also serve to illustrate their revolutions, 
as also the revolutions of the dune-accumulations. The difference between sand and 
water is therefore in this respect this, that the dune must advance a distance equal 
to the whole of its own base before the sand-particle is able to complete its ver¬ 
tical path, whereas the water-particle completes its orbital movement, and returns 
to its point of departure, during the time that the wave-movement advances on¬ 
wards, away from it, at a much greater velocity. Hut in both cases alike a full 
wave-length is required for the completion of each vertical path, i. e. a complete 
period.* 

We have seen that the advance of the dune involves a transportation of matter, 
but the advance of the waves involves only a transmission of movement without a 
transportation of matter. But just as motion can l»e imparted to solid matter, e. g. 
the crust of the earth during an earthquake, so also the wave-movement of water 
can carry with it or involve a transportation of mass. It is not therefore proper to 
compare dune-movement with wave-movement; for were it not that the sand-par¬ 
ticles lack cohesion, the same kumatic motion could l>e imparted to a sand-field that 
is imparted to the solid crust of the earth. The dune-movement ought properly to 
be compared only with the condition that the surface of a sea or lake assumes when 
the crests of waves are broken and pour on over themselves in the form of spray. 
In order to make this plain I must once more quote Kriimmel. 

Air)' has proved, that at the moment when a wave is rapidly increasing in 
height, the force of the wind raises it so high that its inherent continuity is rup¬ 
tured, and the crest becomes broken by the wind. And the waves continue to 
pour over until their altitude, and with it their orbital velocity, reaches its maximum 
value, which is conditioned by the strength of the prevailing wind. The crests of 
the waves continue to pour over until they attain their maximum height; but once 


• Mr O. Base h in says: »Ks finden bei <Ier EnLstchung sowohl tier Wosscrwcllcn uml dcr I.uft- 
wogen, wie aach dcr wcllenformigen Anordnung lockeren Sandes, Staubcs oder Schnecs diesclbcn physi- 
kalischen Gesetze An wen clung, und diesclbcn Kriifte sind es, wclche die Wellenformcn erzeugen. Untcr- 
schicdc bestehen nur hinsichtlich dcr Diniensionen und hindchtlich der durch die Verschiedcnartigkeit 
de* Materials bedingten Formcn.* /uiiuh. J. Ges. /. ErJk. zu Btrlin , vol. XXXIV. p. 423. 




PI. 47. 



A A l.Mf* ft.mt || 

8 L'S!I OK SAKSAUIm IMMEDIATELY OUTSIDE SAME Gl.EN 







RIPPLE-MARKS; ORIGIN OF DUNES; WAVE-MOVEMENTS. 


423 


that limit is attained, the waves become rounded in outline and the crests are no 
longer broken. 

ilndes kann das ( berstiirtzen der Wellenkamme doch nur in dem Sinne wirken, 
das durch die vorwarts geschleuderten und in die Tiefe eindringenden Wassertropfen 
die Impulse in die Richtung des Windes sich schneller in die Tiefe fortpflanzen als 
die Formeln ergeben: ein Prozess, der noch durch das Empordringen von vorlier 
tiefer gelegenen Wasserteilchen an die Oberflache, an die Stelle der vom W'inde 
abgerissenen und hinweggeflihrten unterstutzt wird. Durch schnelle Steigerung der 
Wellenhbhe wird dann die Differenz zwischen der W ind- und der Orbitalgeschwindig- 
keit der W asserteilchen kleiner und so das Stadium der ausgewachsenen* See erreicht, 
wo die Windstarke nicht mehr ausreicht, den Zusammenhang der W asserteilchen zu 
zerreissen.>* 

Hut these results, that ensue from the increasing height of the waves, play 
no part whatever in sand-waves: the crest of a sand-wave only a decimeter high 
pours over itself equally as the crest of a sand-wave 100 m. high. The difference 
between the velocity of the wind and the velocity of the paths of the sand-particles 
in the vertical plane is always so great, that the successional continuity of the par¬ 
ticles themselves is broken and the crest must pour over under any and all cir¬ 
cumstances, assuming of course that the impact of the wind is at right angles to the 
dune. The passage I have just quoted shows also clearly, that, when sea-water is 
agitated to the point of breaking into spray, the water-particles in each wave show 
a tendency to rearrange themselves, which is fully comparable to the rearrange¬ 
ments that take place within a dune-wave. Those particles which have recently been 
on the summit of the wave plunge down its steep leeward side to its base, and 
then perhaps in the next moment lie at the lowest level of the wave. Later on 
they again emerge upon the surface, and take the place of those particles which in 
consequence of the continued over-pouring of the wave have been forced down to¬ 
wards its base. Hence, even in the case of an oceanic wave, we may speak of a 
rolling motion of the same kind as that of a dune - indeed there is a species of over- 
pouring wave which is called a >roller>. Add to this, that the crest of the wave is 
broken and pours over in the form of breakers so soon as the depth becomes less 
than the altitude of the wave. A contrary current tends to produce breaker waves; 
and Kriimmel says; »Besonders hohe Wellen und heftige Sturzseen sind lokal 
dort ha u fig. wo die herrschende Diinung einer Stromung entgegenlauft: so in FIuss- 
mUndungen. im Gebiete starker Gezeiten- oder besonders starke Meeresstrome. — 
In diesen Fallen werden die von der Welle ergriffenen Wasserfaden im Bereiche des 
Wellenkammes durch den ihrer Bewegung sich entgegenstemmenden Druck der 
Stromung stark zusammengepresst. wodurch die Kamme hoher und steiler werden 
und schliesslich wegen mangelnder Unterstutzung iiberschlagen, und zwar in der 
Richtung dem Strom entgegen.> # * 

A similar effect is produced upon waves that are l>eating against a beach by 
their own back-wash or recoil; they set up a bottom current which flows in the op¬ 
posite direction to themselves, and consequently arrests the lower parts of the ad- 

• Kniinincl, HanAbuch Aer OuanoRrap hit, II, p. 350. 

*• Op . <7/„ p. 83. 

}ftdin, Jx*tiner in Central Alia. II 
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vancine wav.-seclions (vertical), causing the whole or the wave-crest to curl over 
against the shore, and forcing it to break over and form breakers. In this latter 
case it is therefore the increased friction between two dificrent layers of water that 
rives rise to the pouring over of the crest of the wave. I several times observed the 
same thing in the Tarim: for instance, when the river was flowing towards the east and 
the wind "was blowing from the same quarter, there arose small waves, wilIi steep 
transverse crests, whkh broke over and, even when the wind was not very strong, were 
tipped with white spray. In consequence of the current these waves were however 
almost stationary. Rut breaker waves occurred also even when there was no wind, 
for instance where two branches of the river met. each flowing with a swift current. 

qjnee then increased friction, that is to say the arrest of the under side ol the 
water, when taken in vertical section, in waves of any and every' height gives nse 
to breaker crests, we have precisely the same phenomenon that we find in drift-sand. 

In this the friction between two layers of sand is always immensely greater, and 
consequently even the smallest dune-wave is forced to pour over, because the sand 
rolls down its leeward side, exactly as the water does. In the sand however no bottom 
current is needed, and the depth of the sand-sea is immaterial; for friction Is under ah 
circumstances present, and an under layer of sand, even though lying dose beneath the 
surface of the dune, always performs the same function that the bottom of the sea does 
for the wave. Sand-waves therefore always form breakers and rollers, so that the only 
thing with which dime-formations can properly be compared are the breakers of the 
sea, or generally over-pouring wave-crests. It is therefore improper to compare them 
with ideal wave-movement and its orbital paths. The orbital paths of breakers are as 
hide cy cloidal as arc those of the sand, and in their case a water-particle, swinging 
in a vertical plane, does nut return to its point of departure, but, like the sand-particle, 
simultaneously advances a short distance in the direction of the impelling lorce. 

Roth in water and in sand a similar transportation of material takes place 
under yet another form. Theoretically the effect of a constant wind blowing upon a 
sand-field is to sweep it away down to the v ery last particle of sand; and this would also 
follow practically, were it not that fresh sand, produced by disintegration, is constantly 
Ixung brought up by the wind. In this process of the forcible removal of the sand- 
field the formation of dunes constitutes one phase, or a phenomenon that is in¬ 
timately related to mass-transportation, because the agency that effects the removal 
of the sand is just this of the periodical revolution of the sand. How plainly the 
same phenomenon is repeated in the ocean! Krummd says upon this: Es ist daran 
festzuhalten. dass die Trifigeschwimligkeit jedenfalls bd starken Winden grosser wird, 
a!s bet schwScheren, trot?, der Wellenbewtgung, die ja schon bei sehr geringcr 
Windstarke sich einstcUt- — Alls den Beobachtungen der Seefahrer ergieht sich 
sugar, dass die 'turbulentin Bcwcgungen an tier MceresoherHiche bd gldchblejhen- 
der Windstarke nur dne vorubergehendc I >urchgangsphase der Wellenbildung vore 
stellen. dass vidmehr bei ausgewathsrney .See das Uberfallen der Kamme sich ver 
mindert odor gar aufhort. Uann al>er durite jedenfalls die l rifterscheinung sich gam 
norm al vol Iriehen. * * 


’ Of p. 549. 
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Speaking of the origin of the ocean currents, Hann says, that the movements 
which arc non taking place in the oceans of the earth are a summation of the effects 
produced by the winds during thousands upon thousands of years, In this case too 
the wind has been labouring to carry away, as it were, the water, though equili¬ 
brium tends just as constantly to counteract its labours by bringing in equivalent 
quantities of water from the windward* If owing to certain externa! conditions, 
dlls re-supply cannot be effected, the result is that an accumulation of shallow water 
may be blown by a herce wind completely out of its containing basin, as i once 
saw between the Kara-buran and Tscharklik. in a word, water is subject to the 
same mass-transportation as sand: as we see, when we compare analogous pheno¬ 
mena in the case of both elements. 



That I may still further emphasise and define the difference between wave- 
movement and mass-transportation. I will quote Supan, who shows how the former 
originates, when* fur example, an object is (lung against a water-surface* ami how 
the motion is propagated until friction overcomes the force of inertia, Der Wind 
dagegen ist erne kontinuirlich und horizontal w irkende Kraft und sollte die Wasser- 
teilchen vor sich herschieben, Und dies ist in der Tat aiich der Fall, der Wind 
cnceugt cbenso Strbmtmgen wie Wellen, und die l'rage ist nur die, wann er/eugt 
er die eine, wann die and ere Bewegungsart, und wie gehen beide Ineinander liber : ,. 
Worm der Wind tang genug aus einer und derselben Kichtitng weht, wird die I un¬ 
dent immer grosser* die Wnsserteilchen in dieser Richtung auch wirklich weiterzu- 
bewegen, so dasa die Orbitalbalmen nicht mehr geschlossene Kurven bilden. und 
jedes Wassertdlchen am Fnde dner Schwingung von seiner fruheren Lage etvvas 
abgeruekc 1st* Damns entstehen die Triftstrdmungen . „ * 

It is only with this phenomenon that movements In sand admit of being 
directly compared, for sand possesses a great amount of friction, but is destitute of 
the moment of inertia, and consequently lacks the power of progressive wave- 
movement. 


■ Handbitfh , jj * 767 . 
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As the atmosphere possesses its regular, uniform currents, and the hydrosphere 
its similar currents, so also the lithosphere, or solid crust of the earth, exhibits its 
real currents, it sounds paradoxical to say. that not only the gaseous and the 
fluid envelopes of die earth, but also its solid envelope, is able to form currents; 
and yet so it is. Mass-transportations on the earth's surface take place of course 
under countless different conditions, and in intimate connection with denudation, the 
levelling of the surface, disintegration, sedimentation, the Formation of alluvium, the 
heaping up of molian matter in immense deposits, volcanic phenomena etc. etc. Yet 
it is not of these l desire to speak, but of the mass-transportations of drift-sand 
which take place in regular currents on a stupendous scale, currents that are equi¬ 
valent to the regional and horizontal currents of the atmosphere and the ocean. 
These three species of current In different aggregations! conditions are of course ini¬ 
tiated by different impelling forces. Atmospheric currents are set up by differences 
of atmospheric pressure; oceanic currents by the retarding friction of the atmospheric 
currents as they pass over the surface of the water; and drift-sand currents likewise 
by the mechanical lifting force of the currents of the atmosphere. The limits or 
bounds within which these three species of current flow are very unlike one another. 
Those of the atmosphere are extremely faintly defined, and their geographical po¬ 
sh ions are ven changeable. The limits of the oceanic currents art far more sharply 
defined, and their boundaries fluctuate far less. Hut it is the limits of the sand- 
streams that are the most sharply defined of all; in most cases they admit of being 
delineated, even on large scale maps, with the greatest distinctness of outline. An 
oceanic current that is maintained by a wind blowing from a constant direction is 
influenced but lit tie or not at alb and in any case only superficially, by a local 
change of wind. This holds good also of the sand-currents, as we saw in the Desert 
of Tschertschen, In the former case we have over-pouring waves going over in a 
direction contrary to the current; in the latter case the dune-accumulations maintain 
their usual position and form, but of the individuals composing them those that are upper¬ 
most and on the extreme outside are compelled to turn their steep leeward faces 
towards the direction from which the prevailing wind generally comes. (In the other 
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hand it is a necessary implicate of their very natures, that oceanic currents and 
sand-currents are never able to come into collision with one another; for their do- 
maias are so extremely unlike that they scarcely come into contact with one another 
even at their boundaries, except perhaps occasionally in the case of littoral dunes. 
Nevertheless water in another form can and does come into collision with sand- 
currents, as we have seen in the lower Tarim, and as is the case in the lower Amu- 
darja; and the effects produced by the friction, and the wear and tear thereby oc¬ 
casioned, are extraordinarily great. 

One important difference between sand-currents on the one hand and aqueous 
and atmospheric currents on the other is, that while the latter set up counter-cur¬ 
rents for the purpose of restoring equilibrium, there exists no corresponding relation 
of cause and effect in the case of the former, which simply progress in one direc¬ 
tion, and continue to advance time after time in that same direction so far as the 
boundaries of their basin and the impelling wind will allow them to do. It is only 
in so far as it attempts to counteract the difference of elevation occasioned by the 
building up of mountain-ranges that a sand-current can, so far forth, be regarded 
as an agency for restoring equilibrium; but this is entering upon a different domain, 
in which drift-sand plays the same part as loess and sedimentary deposits. 

In addition to the resemblances which I have pointed out as existing between 
movements in sand and movements in an absolute fluid, there are of course nume¬ 
rous others, such as the power which the surf possesses of forming very high waves 
on a rocky coast, a situation which is clearly reflected again when a sandy desert 
impinges upon the foot of a mountain (see below. The Gobi Desert); but the iastances 
already cited are sufficient to illustrate the resemblance between the effect which 
the wind produces upon water and upon sand. There is however one other point 
of comparison remaining, and it brings us to the question with which I began this 
series of reflections, namely how far ripple-marks may be regarded as dunes in an 
embryonic stage, as Cornish considers them to be. 

Let us therefore, even now, consider an analogous condition in the case of a 
fluid, e. g. water, and see what Kriimmel has to say about it. He begins by re¬ 
minding us of what is a matter of common experience, how the smooth, bright sheet 
of water is clouded by the morning breeze, how it then becomes slightly ruffled, 
and how the little rufflings increase in size from windward to leeward in proportion 
as the wind gathers strength. When you row out in a boat from the shore off 
which the wind is blowing, you can distinctly see the waves growing bigger in size. 
>Sind nun einmal erst jene embryonalen oder kapillaren Wellen vorhanden, so hat 
es keine Schwierigkeit, das Wachstum derselben unter der weiteren Einwirkung des 
Windes bis zu den grossen Seen’ des offenen Ozcans zu erklaren. Die weitere 
Ausbildung erstreckt sich sowohl auf die Umformung der kurzen. schwach gebogenen, 
in lange geradlinige Kiimme, wie auf die Zunahme aller Dimensioned Hierbei 
konimen nun die kreisenden Bewegungen der Wasserteilchen in der Welle in Bc- 
tracht. Im Wellenkamm, im oberen Scheitel, bewegen diese sich ohnehin mit dem 
Winde vorwarts; der Wind wird also ihre Tendenz nach vorn stetig beschleunigend 
verstarken . . . Je lunger also der Wind auf die ursprUnglich so kleinen Furchun- 
gen einwirkt, urn so grosser wird er die Amplituden der Orbitalbahnen machen, d. h. 
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um so grosser werden zunachst die Wellenhohen werden. Ain - hat diese Prozesse 
sogar einer analytischen Rechnung unterworfen . . . Er zeigt in hochst interessanter 
Weise, wie gerade eine horizontale aussere Kraft vorzugsweise geejgnet ist, die 
Wellenhohen zu vergrossem. Denn da in dem oberen Scheitel der W elle alle I cil- 
chen nach oben sich !>e\vegen, so wird beim Minzukommen eines hori/ontalen Im¬ 
pulses. wie der W ind ihn gibt, die Resultierende aus beiden Bewegungen die verti- 
kalen Komjionente immer mehr vergrdssem.» # Supan expresses the same opinion 
in the following words: »Sobald die vollig ruhige See von einem W’inde mit mehr 
als o.a m. Geschwindigkeit in der Sekunde getroffen wird, entsteht eine leichtc 
Krauselung des W’asserspiegels. — Die Oberflachenschicht, die sich bei jeder KlUssig- 
keit in inancherlei Hinsicht wie eine selbstandige Membran verhalt, legt sich in Fallen, 
wie die Haut am Handriicken. wenn man mit dem Finger dariiber hinwegstreicht... 
Die Faltchen oder die kapillaren Wellen, sind es nun. die dem W’inde neue Angriffs- 
punkte bieten und immer hoher zu wirklichen Wellen anwachsen. Jc grosser der 
Rauin und die W’assermasse ist, desto ungehinderter kann diese EntwickeUing vor 
sich gehen; das Meer ist dalier der eigentliche Schauplatz grosser W‘ellenbildungen.> # * •* *•* 
It is therefore cjuite natural, that small waves should arise on the surface of the big 
waves: »Weht der W ind in unregelmassigen Stossen oder gar in Bden, so beob- 
achtet man leicht, wie auch die dann vorhandenen grbsseren Wellen an ihren Dos- 
sierungen. besonders der Luvseite, sich mit jenen kleinen Krauselungen liberziehen. 
welche, wie wir sahen, die ersten urspriinglichsten Elemente einer neuen Wellen- 
bildung vorstellen.**** 



Fig. 187. ripple-makks on the crest oe a dune, desert or lop. 

Tlie simple reason why these small parasitic waves do not develop into big 
ones is that they are absorbed by the latter, and have neither opportunity nor power 
to develop themselves before they are absorbed. Ripple-marks are nothing but em¬ 
bryonic, parasitic dunes, which are formed on the surface of the large dunes in the 
same way as the faint rufflings originate on the surface of the large oceanic waves. Inter¬ 
mediate stages between ripple-marks and miniature dunes of, say, 1 dm. in altitude 
no more form on completed dunes than they do on the crests of oceanic waves, and 
the reason is that the windward sides of even the biggest dunes are all too short to 
allow of the ripple-marks reaching any noteworthy degree of development. Before 
that can happen, they, owing to their relatively swift advance, already have reached 

* HanJb. d. Ouanographie, pp. 60—61. 

•* Grundzugt d. PH. Gto g ., p. 267. 

*•* Krummel, Op. cit. t p. 55. 
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Fig. 188. DIFFERENT PATTERNS OF RIPPLE-MARKS. DESERT OF LOP. 
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the crest, where they at once plunge over and disappear on the leeward side. But 
that they do increase Cornish has proved experimentally. >ln a few minutes the 
surface became rippled, and the ripples grew in height, in wave-length, and in re¬ 
gularity, under the constant blast.** Supan also says, and rightly: Sobald das 
Sandh&ufchen kaum i cm. hoch ist, nimmt die Leeseite die natiirliche Boschung an; 
die Luvseite 1st stets sanfter geneigt. an ihr bewegen sich die Sandkomchen auf- 
warts, um auf der Leeseite hinabzufallcn.>** 

The annexed cuts (p. 429) reproduce examples of ripple-mark* from the dunes of 
the western Desert of Lop. They are of divers patterns, depending upon the shape and 
slope of the dunes, and upon the angles at which the wind impinges, as also upon 
the magnitude of the sand particles. There exist also limits to the origination of 
ripple-marks, dictated by the size of the particles. Fine gravel, being too heavy for 
the wind, forms no dunes, nor fine dust either, for the reason that it is too light to 
adhere to the surface in a hard wind. The ripple-marks are on the leeward slope 
long and straight (see fig. t88), and the difference between their two slopes is often 
in this respect very slight. But a closer examination of the ripple-marks on the wind¬ 
ward slope will often reveal the fact, that some of them reproduce to some extent 
the crescentic shape of the individual dunes, although it is seldom that that formation is 
found, because these embryonic dunes, the ripple-marks, seldom have an opportunity 
to develop individually, but are always associated in long rows like the chains of 
dunes; that is to say their wings coalesce with those of their neighbours. Vet two 
things there are distinctly noticeable in the ripple-marks that are formed on the wind¬ 
ward side of dunes, namely they have themselves a gently ascending windward face 
and a steep leeward face. 

A very soft breeze is unable to make the ruffling* of a water surface swell 
into waves, because friction and the moment of inertia of the water are greater than 
the force of the wind; and it is only when the wind has succeeded in overcoming 
the resistance implicit in the water that the rufflings do succeed in growing as big 
as waves. At first a sudden and violent squall gives rise only to the same sort of fine 
ruffling of the water; but if the wind continues, these rufflings rapidly assume the dimen¬ 
sions of waves; so that waves thus express the summation of the work the wind has 
accomplished during a certain period. Dunes also are an expression for the accu¬ 
mulated labour of the wind acting during a certain period; while ripple-marks, on the 
other hand, may originate and be totally changed in the course of one or tw o seconds. 
Any one who has been on the windward side of a dune when the wind has been 
blowing cannot have hel|>ed noticing, how the ripple-marks, especially in squally 
weather, keep continually changing their shape and character in accordance with the 
steepness of the dunes and their position relatively to the wind. They put one in 
mind of the delicate wrinklings of the skin on the inner side of the hand or at the 
tips ot the fingers. Some of the patterns they assume are shown on Plate 51 of 
vol. I. When the surface of a dune is studied in absolutely calm weather, its sur¬ 
face is always found to be covered with ripple-marks. From them one Is able to 
read directly, as upon a self-registering instrument, from which direction the wind 

• Already quoted on p. 410 al>ove. 

*• Op. cit., p. 505. 




VI 48 














Ijwtr. A ft Lmfrriiut ft U’tUfA^,' 


CONTINUATIONS OF SAME GI.EN IN DESERT. VIEWS TAKEN BETWEEN 

camps cxxxiv and cxxxv 















SAND*CURRENTS — RIPPLE-MARKS, WAVES, AND DUKES. 


43» 


came when it last blew across the dune; though it is at the same time probable, 
that since that happened some breeze or other has passed over, which has been too 
weak to displace the individual particles of sand. If then, under these circumstances, 
a wind springs up, making w ith the wind that last blew an angle of, say 30 , the 
whole of the ribbings will have totally changed their position. The same patterns 
re-occur in principle, but it is on another slope. 



A dune will continue to increase so long as it is exposed to a constant wind, 
that carries with it a constant quantity of drift-sand. The tact that it is simul¬ 
taneously progressive makes no difference, for the rate ol progress is so small that 
it may be taken as negligeable when compared with the velocity of the wind. If 
then the dune grow's and increases in size, it must from the beginning have been 
immeasurably small. Geological text-books tell us also, that the minutest obstacle 
is sufficient to give occasion for the origination of a dune. It would however be 
impossible to look for this earliest germ of the dune; for not only is the ground 
always so far uneven or full of minor irregularities that a tiny dune of this descrip¬ 
tion never gets an opportunity to originate in a regular way, but a solitary ripple- 
mark would never, by reason of its lightness, remain in situ in the wind, but it 
w’ould travel along the ground with almost the same velocity that the wind does, and the 
sand-particles would be dissipated. An embryonic dune is only able to maintain its 
position when its mass offers a sufficient amount of resistance to the wind. Its windward 
side is then .so short that it affords no room except for a very few ripple-marks; 
but on a full-sized dune the ripple-marks may be counted by the hundred, all ar¬ 
ranged in more or less parallel lines. In fig. 189 we see the profile of a dune, the 
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windward side of which is covered with a series of ripple-marks- In a strong wind 
these travel with a velocity which must no doubt be a hundred thousand times 
greater than that of the dune itself; the difference increasing proportionally with 
the dune, partly because the velocity of the dune's progress decreases proportion¬ 
ally to its mass, partly because the ripple-marks advance faster in proportion 
as they become more exposed to the wind. The ripple-mark a travels up to¬ 
wards the crest of the dune through the stadia bed . . . etc. When it reaches 
the crest of the dune (fig. 190 ), it plunges over it, the level of the dune-crest 
varying at a given point, or rather in the vertical line a — b , according as the 
crests or hollows of the ripple-marks surmount it. The extent of this oscillation is 
equal to the wave-height of the ripple-marks, and the period of the pendulum-like 



swing of the dune-crest on the vertical line is equal to the period of the ripple- 
marks themselves. As fast as the ripple-mark a (fig. 189) advances to the |>osition 
b y a new wavelet is created at a, and so on. In a word, fresh wavelets keep coming 
into being w ithout cessation at a and plunging over the crest at h. It is due solely 
and alone to this procedure that the dunes progress, and it alone explains fully how 
it is that, while the dune advances in the direction of the wind, it is likewise able 
to maintain its form and its definite individuality. Were it not for the successional 
creation of the ripple-marks, the dune would either be stationary or would gradually 
crumble to pieces, and disappear as the grains of sand were blow n away. But since the 
dune does go on increasing in size, and the leeward slope does grow longer, the 
successive increments of sand which the ripple-marks make to its mass grow in¬ 
creasingly thinner, owing to the fact that the sand is spread out over increasingly 
larger areas on the leew ard side, while the velocity of the dune’s advance decreases 
at the same rate. 
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The crest line oscillates also horizontally. The sand of which each ripple-mark 
is constituted tends to come to a standstill immediately tinder the crest, and its pro¬ 
file (see fig* 191) shows that it grows increasingly thinner as it descends. Owing to 
this the leeward slope acquires a greater degree of steepness than it is able to 
maintain, and in consequence of the gathering load on the crest, there is a sand- 
slip in the lower part of the leeward slope. This, it is true, endeavours to restore 
the angle a — b y which however in consequence of the moment of inertia in the move” 
meat of the dow nward sliding sand shoots forward to the position t — d . No sooner 
is this result achieved than the loading up begins again on the upper part of the lee¬ 
ward side of the dune. The horizontally oscillating period is more irregular than 
that of the vertically oscillating period. 



1 -^. 102 . 


Seeing now that, as i have assumed, the ripple-marks augment in ske as they 
advance, it might be expected that they would also advance at an increasingly slower 
rate in consequence of their augmenting mass, and that this process would be in¬ 
tensified in proportion 10 their proximity to the summit of the done, and that con¬ 
sequently they would as a rule be overtaken by the ripple-marks that follow them. 
As an actual fact this does not happen, for not only is the augmentation of mass 
relatively insignificant In the short ascending paths which even the very biggest 
dunes offer, but the higher the ripple-marks climb, the more they become exposed 
to the wind, w ith a consequent increase of velocity', so that as a rule their rate of 
advance remains tolerably uniform all the way up die dune-side. Add to this the 
local deviation which even a constant and uniform current of air must experience 
when it impinges upon the irregular surface of dimes, in consequence of which the 
wind in amongst the dunes is generally gusty anti squally. This may easily be ob¬ 
served when you get under the shelter of a dune: the wind then appears to come 
first from the one side, then from the other, of the dunes upheaval The power 
which would be needed to effect the augmentation of the ripple-marks is therefore 
employ ed instead in altering their position, that is in deflecting them to the one 
side or the other. 

All the same it is an extremely common occurrence for ripple-marks to swal¬ 
low up one another. W hen two ripple-marks A and B (see fig. 19c) merge together 
to form one, t \ their mass becomes equal to the mass of A+B. * W ith re¬ 
gard to the primary origination of ripple-marks, Cornish writes:** »ln order that 
ripples, the ridges of which are transverse to the w ind, may be produced, the sand 

' Cornish gsvts in CVtfjf. Journal, Match 1K97, p. 283, an instructive example 01 thk, 

** Zw* tit ,, p. jS-j. 
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must contain an abundance of grains which offer sufficient resistance to produce an 
eddy. Groups of these give the mottled appearance which precedes the formation 
of regular ridges. These patches extend themselves transversely by a mechanism 
similar to that which increases the height of the ridges (the eddy opj>osing the direct 
current, and thus arresting the motion of the larger grains). The original patches 
thus quickly unite at their ends in transverse chains. The lateral dimension of the 
ridges increases much more quickly than the wave-length. I have known ridges in¬ 
crease from 2 inches to 20 feet laterally, whilst the simultaneous growth of wave¬ 
length was from 1 inch to 3 inches.* 

If now we assume — what is of course an impossibility in nature an ab¬ 
solutely horizontal drift-sand area of the extent, say, ot the Desert of Lop. the causes 
which in the above quoted passage are stated to prevent the ripple-marks from gra¬ 
dually growing into dunes would no longer exist, and consequently, under the cir¬ 
cumstances supposed, the embryonic dune-waves would develop into real dunes. But 
these dunes would from the very first possess no individuality, because from the very 
fact of their being ripple-marks they would inevitably have already shaped them¬ 
selves into connected lengths and rows, and these would continue to grow until they 
reached the size of the extraordinarily beautiful and regular accumulations that we 
find in the Desert of Tschertschen. How high their limit of altitude would ascend 
it is indeed difficult to say; but l have already mentioned, that there does exist a 
limit of altitude of this character, and that it bears some sort of direct relation to 
the increase in the force of the wind. This limit of altitude is also certainly depen¬ 
dent upon the volume of drift-sand which the wind brings with it. 



Fig. 193 represents an inland sea or large lake. Its extreme eastern part 
has been dried up; hence wave-formation is there out of the question. The wind 
comes, as the arrows indicate, from the east-north-east In the extreme east of the 
actual lake, which lies under the shelter of its own shore, the wind in question eli¬ 
cits but the faintest rippling of the surface; but westwards the effect produced gra¬ 
dually assumes the form of waves, which finally reach a gigantic height, the greatest 
in fact which under the existing condition is admissible. Let us now take a farther 
step towards the west, that is to about the middle of the lake; there the wind blows 
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with less constancy, and gusts from other quarters begin to make their presence foil, 
ant] thus the waves lose to some extent (heir previous regularity of shape. In the 
western half of the lake the winds are very uncertain, and the regularity in the re¬ 
lief of the waves comes to an end. In places the wind actually blows occasionally 
from the west* whilst still keeping on the whole to the predominant quarter, and 
consequently the waves are turned in the opposite direction. In Lhis way there oc¬ 
cur two sets of waves, meeting one another and rising into lofty pyramidal masses 
at the points of intersection. The hollow between two wave-crests in the eastern 
part of the lake presents but slight changes ol level from north to south, in fact it 
is almost one uniform level throughout. In the middle and west the differences of 
level are much greater. A boat sailing before the wind, that is front west to east, 
would indeed be able to advance, although to do so it would have to dip up and 
down* over the crests and down into the troughs between them: but it would not 
be able to advance against the wind. In the middle and western parts of the lake 
these differences of level would be considerable in whatever direction you chose do go. 

Who does not recognise in this description the Desert of Takla makan and 
the Desert of Lop* or the sandy ocean of the Tarim basin? The masses of sand 
in this last present precisely the same relief as the waves In the lake described. 
Sand is entirely absent from the eastern part of the Desert of Lop; consequently 
even ripple marks are unable to originate there. It is in the middle part of the 
desert that we first meet with a thin sprinkling of embryonic dunes, scattered over 
the clay surface. Hut towards the west these sand-waves increase in elevation until, 
along the line where we crossed the Desert of Tschertschen from Jangikfti to Tat ran, 
they rise as high as small mount a in-ranges, which under the Influence of the prevail¬ 
ing wind retain their regular form unimpaired. Still farther west, w here the winds 
alternate, the drift-sand is dung together in inextricable confusion, and except for small 
patches of bare clay of irregular size and shape (though these ocdEr very seldom 1. 
there is nothing but sand. The dunes are. it is true, heaped up into vast dome-shaped 
masses; but these are irregular and capricious in outline. In different localities the 
steep sides of the individual dunes face different directions, and are always short. 
The reason of this is that the individual dunes are there superficial, changeable, and 
transient: whereas in the Desert of Tschertschen the object of each individual dune 
is to increase the dimensions of the accumulation up the windward side of which 
it climbs* and thus contribute to the preservation and permanence of the shape of 
the accumulation, precisely in tile same way as ripple-marks endeavour to augment 
and preserve the individual dunes, and as the individual particles of sand endeavour 
to form and maintain each separate ripple-mark. 

In a word, after crossing, as l have done, the sandy desert of the Tarim basin 
along several different lines* the conviction is irresistibly driven home upon me* that 
the condition in which we find the masses of sand is precisely the same as that of 
the kumatie forms in the lake to which 1 have latch alluded. Both elements, sand 
and water, are very mobile, and readily lend themselves to shaping and modelling, and 
in both cases alike the modelling agency is the same. Why then should not the 
result be In both cases similar" The waves of the lake roll away wave by wave, 
flatten out, and some time after the subsidence of the wind present again the ap- 
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pL*arancc of a mirror-like expanse; but the sandy waves remain in the positions they 
have assumed until fresh winds come to move them again. Moreover the latter ad¬ 
vance increasingly slower in proportion as they grow higher, and so in the course 
of time they rise to colossal dimensions. But these considerations are of a se¬ 
condary character, and do not in the very slightest degree affect the comparison I 
have instituted.* 

Just as the oceanic currents may be said to be the result of the increasing 
activity of the wind through countless millennia of years, so may precisely the same 
thing be said of the dune-accumulations in, for example, the Desert of Tschertschen. 
They have assumed the form of gigantic yellow waves, some 90 meters in height, 
with immense cascades of sand, all of a stereotyped monotony, on their leeward side. 
Approach them some still, bright winter s day. I here they lie silent, still, and 
immovable. Not one particle of sand changes its position, not a sound disturbs the 
solemn silence, not a distant murmur reaches the ear. It is the realm of the still¬ 
ness ol death indeed it would be impossible to imagine anywhere on the earth a more 
convincing picture of death and silence. And yet those lofty masses of sand are 
waves that are moving irresistibly forward and destroying everything in their path; 
and the reason they wear such a peaceful appearance at the moment when we ap¬ 
proach them is that we have done so in an interval of rest, an interval that is a 
periodical episode in their ruthless westward march. These 90-meter high accumulations 
of dunes represent the sum of the activity of the wind during thousands upon thou¬ 
sands of years, the work of transportation which the east-north-east wind has been perform- 
ing for countless ages, the result of an energy which has always been steadily 
directed towards one and the same common end. During the course of time mil¬ 
lions upon millions of dunes have clambered up the windward side of the dune- 


If you compare HI. 51 of voL I with the photograph of »a gale in the Mediterranean* 
nude by \ aughan Cornish, ami reproduced in The Geogr. /ournal (May 1904), You cannot 
deny that the desert of sand-dunes is very like the open heavy sea during a gale. Most travellers 
who have visited real sand-deserts call attention to this likeness. Zittel, already cited by Kaschin. 
calls a certain part of the libyan Desert »ein einziges undurchdringlichcs Sandmecn. and continues' 
>So wcit das Augc reicht, folgt Duncnkettc auf Duncnkettc. alle entweder von Nord nach Slid 
Oder von Nord-Nordw est nach Slid Sudost streichcnd; die Zwischcnritume sind mit Sand ausgc- 
fullt und gleichfalls nut medngen lliigelreihcn bedeckt. Wie cin pldtzlich erstarrtes vom Sturm auf- 
geregtes Mcer hegt diesc Sandmasse vor dem Beschauer, scheinbar fest und doch bewcglich*. {Pet. Mit. 
* 87 t P* . ,8 5 >- lias clothed the same impression in the following words, speaking of 

52 . v*! ,n .• Sf hmt , Voyagei,r 'l ut . ««* grande chainc de dunes se croit au milieu d\:n 

dtfdalc inextricable; mail s il gravit une cirac « 9 ev«fe, il est dedommage dc scs fatigues par le spectacle 
grandiose auqucl 1! Asstste: les dunes qni I’entourent de toutes parts rcsseinblcnt, surtout quaml dies 
sent bicn oneatfes parallclcment, aux lames de l’Ocdan, Levant les unes derrierc les autres jusqu* 
aux hmties dc 1 horizon C est comme une mcr dc sable, soulcv*c par un vent furieux puis tout a 
coup, johHtfte. iCMfifitJu M'M", p. ,,4.) The memorV journey of £££ 

expedition m the Libyan Desert, from the description of which the above citation of Zittcl’s letter in 
taken, reminds me in many respects of my own experiences in the Takla-makan and l'scher- 
tsehen I>eserts. l or instance: >Am 6 tebruar traten wir unseren Nlarsr.h an, taglich wutden ctwa 
/wei oiler drei 1 unenketten in schr spitzem Wmkel uberschritten. wo sich gcradc cin gunstiger Ober- 
gang darbot; m den sandigen Iangsthalcm fanden unsere Kamecle so trcfflichen Weg/iiass wir ieden 
lag ungefilhr 36 bis 40 Kttemctcr ,n 9 '/* Stundcn stifficklegen konnten. Unser * tagiger March 
durch das gross* L.by sc he Sandmccr gchort sichcrlich tu den cigenthumlichstcn Keisclcfstu^gcn und 
war td’crhaupt nur durch unscrc ciscrnen Wasscrkistcn mbglich . . Dnserc WfcSSte S. d£ 

.""i' “S’* “ f offcner S ” ! *•»’«•« Kopitio haupMchlich n«h 1 ou u„d 

1 e u g fahrt, so wurdc unsere Knravanc mittclM Kompasse* gefuhrt . . .» {Pet. Mit., 1874. p. 185). 


SAS'Ej-CUKRENTS — tt]m , LE'MARK3 l WAVES, AHI> DUKES. 


43/ 


accumulations and plunged over down their steep leeward side. However small may 
have been the contribution which each individual dune has made to the general aug¬ 
mentation of the mass, it has nevertheless been a plus, and all these contributions 
have successively built themselves up into the sandy mountains we see to-day. 

I have already briefly referred to the question as to why the northern and 
eastern parts of the I Jesert of Lop an; free from drift-sand dunes. We must of 
course assume, that the prevailing east-north-east wind is in those parts at least 
equally laden with drift-sand as in the more westerly parts, where it does form dunes. 
W hy are there not dunes then in every part of the desert alike ; The reason cannot 
be the fact that the eastern part of the desert, in which schor predominates, is free 
from jan. lungs, which might arrest the sand; because in die vicinity of the bed of 
the Kuruk-darja and in the neighbourhood of Ldu-lan jardangs art especially numerous 
and well developed, and yet there arc no dimes there. The answer to this question 
is to lie found in the following words of Cornish, in which he discusses the origin of 
barkhans; rhey form here and there upon the desert floor where the wind will let 
them. It appears that the)' neither occur in localities where the sheet (if wind has 
everywhere the complete mastery over the sand, nor where the burden of the flying 
sand is everywhere too great for the carrying power of the wind; they dot the 
desert plain in localities where the sheet of wind has, for the most part, the mastery 
of the sand, but drops its burden here and there at certain points or more pro¬ 
bably along certain stripes. A rapid current of air can no more flow smoothly and 
with uniform strength over the ground than a rapid current of water can flow uni¬ 
formly upon a rough channel or between winding banks. \\ herever there are op¬ 
posing lateral deflections, there Is a double burden of sand, with a current relatively, 
perhaps absolutely, feebler, and here the sand drops. * 

Ko matter how heavily the wind in the northern and eastern parts of the 
desert may be charged with sand, this never has an opportunity to remain, but 
is borne continually onwards. The rudimentary dunes that originate during the 
hours in which a storm is subsiding are in any case so small that they are de¬ 
stroyed by tile next sand-storm that blows, and the sand of which they were 
composed is carried on farther by the atmospheric current, hi the western part of 
the desert, where dunes exist, the circumstances are so far the reverse of this that 
the wind, no matter what iis intrinsic force may be. is unable to sweep away con¬ 
tinually all the sand that chances to be deposited there. In the extreme eastern 
dunes a sort of equilibrium is however regularly maintained. In that part we find 
small scattered dunes, very active, but temporary only in their existence, in that 
they are renewed almosL i/t (ofo by every' fresh storm. The power to form dunes 
is there exactly counter balanced by the force of the wind* If on any occasion the 
wind is the stronger, then these extremely small dunes are destroyed; but iT the 
power to form dunes is superior, then the wind Is not strong enough to carry away 
the whole of the sand. And the farther we advance towards the west, the greater 
grows the superiority of the dune-forming power over the transporting power of the 
wind. I nder existing circumstances, one might almost imagine a retro-active tun- 
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dency, and that the increasingly higher dunes in the west affect the wind, influencing 
to some extent its force and its regularity. The more uneven the surface, the 
greater the friction of the atmospheric current against the earth; and the more its 
velocity is retarded, the greater is the quantity of sand that settles. In pro[X)rtton 
as the' dunes in the west increase in consequence of the continuous supply of fresh 
sand, the eastern edge of the desert ought to shoot out more and more to t e 
east,* and the first row of rudimentary dunes ought to progress increasingly farther 
in the same direction. On the other hand, if the western dunes were to be entirely 
removed, or the supply of drift-sand were to be either diminished or entirely cut off, 
the eastern edge of the sandy desert ought to recede towards die west. As a 
matter of fact it is the former process that really takes place, the reason being that 
the predominant east-north east wind is less constant in the region west of the 
Desert of Tschertschen, so that the sand accumulates there to exceptional dimen¬ 
sions. and its retro-active effect upon the wind is intensified. 





Fig. I94. A DUNE ADVANCING WITH THE SAME SPEED BECAUSE THE MASS REMAINS T1IE SAME 

ALL THE WAY. 



Fig- I95. A DUNE ADVANCING SLOWER AS THE MASS INCREASES. 



Fig. 196. A DUNE ADVANCING QUICKLY AS ITS MASS DECREASES. 


If the clay under surface of the Tarim basin were to be closely covered over 
with dunes one to two meters high and only linked together horizontally, though 
not in two storeys, then the line, for instance, from Jangi-kol to Tatran would for 
a certain time be crossed by even greater masses of sand than it is now, other 
circumstances remaining of course the same. The individual dunes I have supposed 
would gradually associate themselves together vertically also, and so form accumulations, 
and their rate of progress would decrease in porportion to the augmentation of 
mass. In this way increasingly greater quantities of sand would, during the same 
period, be held together, and so contribute to augment the size of the dunes. The 
same thing would also hold good for other meridional lines, situated east of that 
just named; and here again it would be possible to discern a retro-active effect upon 
the growth of the dunes, that is in the direction opposite to that of the prevailing 
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wind. Since we know that the rate of progress decreases with the mass, the dune- 
accumulations would, once they had attained pretty considerable dimensions, ad¬ 
vance at such a slow rate as to amount to a condition of almost complete stand¬ 
still. If however it really could be proved, that there is a definite limit to the alti¬ 
tude to which dunes were able to rise, but beyond which they cannot go, then the 
limit ot progress, which approximates to standing still, would never be attained. 
And until the moment came at which the maximum altitude was reached, the ad¬ 
vance would be at increasingly slower rates. Subsequently there would intervene a 
stadium of unchangeableness; for the volumes of sand which up to that |>oint were 
employed in augmenting the dimensions of the dune-mass would then help to thrust 
it forward. 

In some places therefore the sand that is carried along by the atmospheric 
current is deposited, in other places the sand that lies on the ground is blown away, 
the conditioning circumstances being the force of the wind, the eddies, the counter¬ 
currents, and the retardation of the lowermost stratum of the atmospheric current. 
The sand that is derived primarily from the Kuruk-tagh does not remain and form 
dunes immediately at the foot of those mountains, the reason being that the wind 
just there appears to be of maximal force. Add to this the selective power of the 
wind, dunes not forming until after the material has been sifted. It is only under 
especially favourable circumstances that the shape of the mountains, for instance a 
ravine or a projecting spur, is able to afford an opportunity for the accumulation 
of sand. Otherwise the masses of sand accumulate at a considerable distance from 
their source of origin. In this respect too the fine aeolian dust is much more sen¬ 
sitive than the sand. In the Lop country the former only settles when the air is 
perfectly quiescent, but is instantly blown away again by the next wind. Far from 
contributing to the formation of loess deposits like those of China, the wind on the 
contrary scoops out the clay of the Desert of Lop. and so forms depressions. Hut 

while these in the Desert of Tschertschen travel with the same velocity that the 

dune-accumulations do, in the Desert of Lop they are stationary, and consequently 
after a certain time they fill with water. In the Desert of Lop the process of ex¬ 
cavation proceeds at an incomparably faster rate than in the Desert of Tschertschen. 
partly because in the former the wind encounters no resistance whatever, and 

partly l>ecause it has also a species of abrasive or rasping material to help it, 

namely the sand. Yet, notwithstanding that the lofty dune-waves in the latter desert 
afford protection to the bajirs, the force of the wind is still strong enough to 
perform its excavating labour in spite of this, and that equally whether the deciding 
factor is the activity of the meridional winds, or of the cascade-like and eddying 
winds that pour over the dunes from the east. It was by means of this activity 
that I attempted to explain the origination of the bajirs. In some of these we found 
the ground moist right up to the surface, and against moist schor wind is power¬ 
less: and in that case the bajir depression has reached its maximum depth. Apart 
from this, there is nothing surprising in the wind now depositing dust and sand, and 
now carrying them away. That is precisely what happens in everv river: in some 
of the quieter reaches the current forms alluvial sand-banks; in other places, where 
it runs strong, it excavates and erodes its bed. 

lit Jim, Jfttrmty in Ctmlml Ati •* //. 
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What Wallher calls by the native names of takyr anti schori appear however 
to be something quite different from bajirs. He describes them thus: >\\as uns 
die Takyrflachen im Grossen zeigen. das sehen wir an den turkmenischen Schori im 
Kleinen. Mitten zwischen den Sanddiinen der Kara-kum sieht man oft langgestreckte 
oder rundliche Vertiefungen. die, von Lehmboden oder salzigen \\ asser bedeckt. als 
ehemalige Flussbctten gedeutet und mit dem alten Oxuslauf in Verbindung gebracht 
worden sind . . . Die Schori sind Yertiefungen zwischen den Diinen. in denen die 
gelegentlich fallenden Regenwasser sich sammeln, den von den Diinen herabge- 
schwemmten Thonstaub zu diinnen 1 honschichten formen und mit ihren Salzen so- 
gar kleine Salzschichten bilden konnen. Beim Weiterwandern der Diinen geraten 
diese Sedimente mitten zwischen die Sandablagerung, und erscheinen spater auf dem 
Profd als thonige oder salzige Einlagerung. Wahrend Takyr und Schori durch vor- 
ubergehende Regengiisse gebildet werden, sind die bestandigen Wiistenseen in ganz 
ahnlicher Weise der Schauplatz eincr grossartigen Sedimentation.** 



A SOLITARY TOGHRAK NORTH Or THE END Of THE KEKIJA-DARJA. 


It is quite natural that this difference should exist, because the shaj>e of the 
dune-accumulations is, in consequence of the wind-relations, quite different in the 
Desert of Kara-kum from what it is in the Desert of Tschertschen. And it is pre¬ 
cisely this orientation of the sand that gives direct occasion to the possibility of the 
origination of bajirs. 


Gestti der ll’uitnib., p. 112. 









CHAPTER 


ORIGIN OF SAND IN THE TARIM BASIN: DISINTEGRATION 

PRODUCTS. 

I will now proceed to discuss briefly the sources of the immense masses of 
sand which have heaped themselves up in the basin of the Tarim. Hut let us first 
compare the views entertained by the three most distinguished Russian travellers 
who have written on this subject. Potanin says, that the barkhans in the eastern 
Ordos are formed by the red sandstone mountains of Schen-si and Kan-su. That 
portion of their sand which is derived from the alluvia of the Hwang-ho he regards 
as a minor by-product. He considers also, that the drift-sand field which accom¬ 
panies the northern loop of the Hwang-ho, Kusuptschi and Tengeri. is a product of 
the northern slopes of the Nan-schan. 1 he expanse ol sand that lies north of In- 
schan appears on the other hand to owe its origin to the alluvial formations in the 
Desert of Gobi. According to Obrutscheft*, the sand which now fills the old bed 
of the Hwang-ho is derived in part from central Mongolia, in part from the alluvia 
of the Yellow River, and in part from the disintegration products of the Chara- 
narin-ula. 

On the other hand, Bogdanovitsch lays the greatest stress upon alluvial forma¬ 
tions. and is so far forth at variance with the two explorers whom 1 have just named, 
in that they regard the encircling mountain ranges as having been the principal 
sources of the drift-sand in the deserts below. It is the basin of the Tarim that he 
especially has in view. He says inter alia: >The fine argillaceous sand-deposits of 
fluviatile or lacustrine origin, which are left behind when the rivers change their 
beds, have afforded ample material for reolian formations . . . The gigantic sand¬ 
hills along the banks of the Jarkent-darja, between the Kara-koschun anil Korla 
[i. e. our dune-accumulations in the north-eastern part of the Desert of Tschertschen], 
are built up of the disintegrated products of the fine-grained Jarkent clays . . . The 
atmospheric demolition of former fluviatile deposits already give occasion to the 
formation of continental sand-masses or barkhans.> * 


Loc. cil above. 



44~ TIIE CENTRAL ASIAN DESERTS. SAND-DUNES. AND SANDS. 

Before proceeding further, it will also Lie uxjjedient to recall certain general 
principles* Walther enumerates the following six as the chief sources whence drift- 
sand formations are derived: 

Is) Disintegrated sandstone: 

{2) Immigrant oceanic {littoral) dimes; 

(5) Wind-sifted fluviatile mud; 

(4) Mud of inland lakes; 

(5) Disintegration of quartziferous sediment: 

(6) Mechanical disruption of coarse crystalline rocks. 

But he adds, that there may conceival.il y be other sources. According to the 
same authority the desert sand in Arabia, South Africa, and Abyssinia is principally 
formed m the following way: iGranit, Gneiss* und ahnliche Fdsartcn, deren ver- 
scbieden gefarbte Gemengteile eine verschiedene spezifische Whrme besitzen* unter- 
liegen bei sehr hefrigem und wiederholtem Temperatunvechsd einer Zerbrbckelimg 
in die emzelnen Mineralien. So btldet sieh am Fuss der Graniigebirge ein grober 
Sand. der, vom Winde sortiert und abgeblasen, endlich in einen reinen Ouartzsand vur- 
wandelt vvird.** Further: ?Der Diinensand 1st durch Windsetektion aus einem thon- 
haltigen und sandigen Verwitterungsgrus entstanden, und vvenn auch die Hauptmengc 
der thonigen Verunreinigungen daraus entfernt sind, so ist dock iminer uoch erne 
gewisse Menge Thonstaub in dem Diinensand enthaltcm , . .s + 4 

File drilt-sand itself then acts in a secondary manner as an abrading material 
upon both the coarser and finer products of disintegration. Of the latter we en¬ 
countered examples in the Desert of L,op; while, as Walther says, instances of the 
former exist everywhere in deserts; An der langen Trockenzeit ist die Ebene und 
alle auf ihr liegenden Steine do Spiel der Deflation und des Sandtrdbens. und so 
verschwindcn ailmShlicli die Spuren der Erosion,? 

>1 berall in der Wliste zn beobachten, abcr in ihrer denudierenden Wirkung 
stark iiberschatzt. ist dir schldfende Thatigkdt der windgetragenen Sandkbmer erne 
cbarakteristische Beglerterschelmmg der Deflation, und jeder Dreikamer beweist, dass 
der Wind trockene Sandkbrner aufgehoben und verlVachtet hat,»*** 

1’he dunes which are met with in a mountainous desert show, according to 
Walther* by the properties of their sand that the) cannot have been transported 
from any great mstance, but had their origin in the dissolution of rocks in the vjcF 
tmy. I le is of opinion* that one of the principal, if not indeed absolutely the prin¬ 
cipal, source of desert-sand is the crystalline rocks, granite and gneiss. 

With regard to the atmospheric material of the steppes, Richthofen says, that 
it is manifestly derived from the surface already deposited, and that the process 
which is now taking place is merely a re-deposition; but every time it is ^depo¬ 
sited there is always found an intermingling of material derived directly from a rock 
source. He says; Fs kann kemem Zweifel unterliegen, dass alle Teilchen ursprlingy 
lich dieser Quelle entstammen ■ , . Elenselben Saigeruogsprozess wie das fliessendc 
Wasser liihrt der Wind aus; aber sem lieu ist breiter und unbeslimmter als das der 

dtr H aitfnbiidiing. [>, jo. 

** Ilk, [», 127, 

*** Op. fir, pp. iGi and 51 , 
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Fliissu. Wo imnier er den Steppercboden aufwirbelt, scheidet cr die Bestandteile 
naeh ihrer Grosse, und bewegt sic mit verschiedener Geschwindigk&h vor warts, Die 
letchteti thoni^en Substanzen werden schnell als Woiken liber Lander getragen und 
bleiben selbst bei ruhiger Luft nocb schwebend, gerade wie wenn sie durch 1 lusse 
in ein sillies Seebecken gdangen. Als eine langsame* furchtbart Hut walzt sich der 
Sand nach best i mm ten Richtungen fort, und indcrn er immer wieder auf s neue um- 
gckehrt und durchgeblasen vvird, verliert er das letztu thonige l eilchen, das viel- 
leicht noch n*ich einem Regen fall ein Samenkorri zum Sprossen zu bringen vermocht 
batte. Selbst aller Vegetation bar, iiberzieht er auch diejenigert Stellen, wo der 
fruchtbare Loss bode n cine Pflartzendecke tragt, und so kann aus kteinen Antangen 
die Sandwustc fortwachsen . > . Bei weitem die grbsste Verbrertung hat der Sand 
in dim einzclnen sehr weiten Becken, in wdche der Boden des Handmi geteilt ist* 
Hkr eiHstamniE er zum grossen Teil den Kreklesandsteinen, deren Zersturnngs- 
produktc der Wind lusamniengeweht nnd von ihren naeh Stoiiczka's Beobachtungen 
bedeutenden tbonigen Beimengungen gereiriigt hat.t* 

Loczy, s] leaking o{ the drifbsand dunes which rise on the shores of the Lake 
of Po-jang and beside the Jang Lse-kiang near the frontier of Ngan-hwei. all situated 
at a considerable altitude above the river, says, that he was unable to form any 
decided opinion with regard to them, »Bs scheint selbst jene Annahme nicht aus- 
geschlossen. der zufolge der Flugsand aus der Veraittenmg jrnes jung-palaozoischen 
oder alt- mesozoisehen roten Sandsurines hervorgegangen ware T we Idler im Inner on 
der Brovina itn Gebiete der palaozoischen sinischen Gebirgsketten eine so grosse 
Verbreitung besitst Schliesslieh konnte auch der Umstarid als eine wahrscheinliehe 
Erklarung des Auftretens von Flugsand dienen, das* dit^ I lochwasser des Kan-ldang 
im Verlaufe des Sommers den Sand aus dem verwitterten Grus der roten Saudsteiri¬ 
ll ii gel mit sich herabfuhren, class dann. wahrend der trockenen Wimcrmonate. wenn 
der Wasserstand des Sees ein klciner iss, gtosse mit Sand bedeckte blacken des 
Seebodens trockengelegt werden, von wekhen die Winde den Sand auf die Ufer 
hinaufwirbeln. — Es k&nnte daher auch der Process der gewohnlichen THinenbikhmg 1 
dun am See befindlichen Rugsand crzeugt haben, !>h .sc letztere Erklarung scbdnt 
mir im \ ercine mit der Annahme ejner reiativen Mebung der Lmgebung des Sees 
wahrentl der JeUtzeii die am meisten annuhmbarste zur Entstebtmg der sLeilenweise 
selbst loo Mtr, hohen Flugsandhiigel an den l'fern des Po-jang-Sees zu sein,> # * 

l.ocza is here upholding the same opinion as Bogdanovitsch, that the drift- 
sand owes its origin for the most part to alluvial and sedimentary deposits, that 
is to say, it has passed through an intermediate stage, having been re-deposited in 
water previous to falling into the power of the wind; in a word, that it is not de¬ 
rived dirmh from the rocks. He pronounces, that the sand of the Desert of Gobi, 
which now tills the basin of Kan-su, has various sources of origin. As a rule, it is 
the finer and smaller particles of the stony desert that provide the material of which 
dunes are built up: for the same varieties of rock and minerals that exist in the 
stony desert are found agaht in the sand. The sand-particles are much rounded, 

* Chinn, E, pp, 98—99, 

** Dit tt'hwtuhixfilkkm Ergtbnhsr rftr Rtist dts Gra/tn Biju S^Schtnyi in Qstnsirn, t$JJ —--V o, 

h P' J69. 



44J 


nil- CENTRAL ASIAN DESERTS, SAND-DUNES, ANT- SANDS, 


and they are remarkably pure, argillaceous matters being nearly always absent. But 
the formation of sand is also promoted by tluviadle mud, I he Saij-taTio ant] the 
Su-la-ho both deposit arenaceous mud during their high-water period, 

>In tier Gogend von An-si-fan befnukt sich nun das vielfach ver/weigte Kan ah 
netz zur Bewlsserung gerade im Sandc ties Inundationsgebietes und entlang dieser 
Kanale sehen wir die bei Rdnigung derselben hoc h aufgeworferien Sanddiinime, die 
dami sp&ter von den W inden so energisch angegriflfeo werden, dass die Landleute 
sich von den schadhchen Sandwehen durch Baum p fl anzungen nicht genug schfitzen 
konnen.?* 

lAnally he mentions a carboniferous sandstone and a conglomerate in certain 
districts that furnish a third variety of drift-sand. 

The truth is, that the drift-sand In different parts of a large basin are derived 
from different sources, anti under the influence of the wind the various products 
blend together in the marginal regions into a more or less homogeneous substance. 
On the other hand it is doubtful how far the two small streams named above are 
powerful enough to form sand in the way suggested. If that were so, then a power¬ 
ful stream like the Amu-darja ought to produce dunes of colossal dimensions, 
whereas the dunes it does form cannot be compared with the dunes that exist in 
other regions of Central Asia. Thu geographical distribution of the Transcaspian 
sandy deserts suggests the erroneous view that they are connected with the rivers. The 
sands there are travelling southwards at the rate of 6 m. a year, and the A mu-d aria at the 
rate of 50 m. in the year, towards the north-east; hence it is not surprising to find the 
Desert of Kara kum on the south-west of the river. Pretty much the same relations 
obtain in the case of the adjacent Sir-darja. which likewise has a sandy desert to 
the south-west of it. namely the basil-kum. Still farther to the north-east we have 
the river Tschu, and south-west of it is the smaller desert of Ak-kum. Thus there 
obtains, it is evident, a physico-geographical law, to the effect that each river ap¬ 
pears to give rise to its own sand) desert. Now the rivers which Walther ([notes 
as presenting the most striking exemplifications of the power of fluvial dune forma¬ 
tion are the Amu-darja and the Sir-darja. tor both of them bring down enormous 
quantities of sand from the regions in which they have their sources. Von Mar* 
bis Juli steigt das Wasser urn 3 m. und tibersdiwemmt weithin das Ufur. urn seinun 
grauen sandigen SchJamm daruber lunzubrdten, Sobald das Wasser des lawks 
fiillt, track tut der heftige heisse Nordwind die Ufcrebene und blast alien Staub und 
alk Schlammteilcheu cJavon. 1 ten iibrig bkibundrn, gereinigten Sand aber schilttet 
der Wind zu Diinen aui. und aus dem l tVrgeltmde steigt dieSatubv list. ■ Kysyl-kum 
hervora 

Upon reaching the right bank of the Amudarja the dunes of the Kisihkum 
plunge into the river, and reappear a short distance lower down as alluvial forma¬ 
tions under the left bank. Did the river not exist, there would be nothing to pre¬ 
vent the dunes from travelling on without interruption: but since the river docs exist, 
there results a break in the continuous advance of the dunes, in that the sand is 
re -deposited after the dunes are violently broken down; yet they ar- soon re-created 

* Op- dL, p, 511. 

** Gtttts. d(r ff ’usUn I fit{ung , p. 1 
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in the Kara-kuni, and upon reaching the shore of the Caspian they coalesce with 
the high coastaltines which already exist there. Walther otters a remarkable proof 
of how these ;eolian transgressive masses ot sand are giving rise under our very 
eves to a new sandstone formation, which is spreading out over the bottom of the 
former Aralo-Casplan Sea and the Sarmatic sea of the Miocene era; the sandy 
desert growing in area in proportion as that sea continues to shrink. 

Walther maintains therefore, that the Kisilkum and the Kara-kum have been 
formed by the sand brought down by the rivers. But is it indeed possible that any 
rivers could give rise to sandy deserts of such immense extent as these: For 
my own part I cannot believe it. The two rivers in question are nut sufficient to 
explain the origin of this desert zone; that would on the contrary exist even though 
there were no rivers. 1 do not of course mean to assert that the areniferous muds 
or the rivers do not make any contribution to the sandy desert; yet they do it to 
what is relatively so insignificant a degree, that in all probability the character of 
the sandy desert would be but very slightly altered even if this fluviarile supply were 
to be entirely cut off. The belts of sand which are formed by the side of the great 
rivers of Russia are infinitesimally small as compared with the Kisil-kum and the 
Kara-kum, Possibly this difference is to be attributed to the fact that they bring 
dow n smaller quantities of sediment and sand, and come from low-lying mountainous 
regions. Nevertheless I believe that the key to the puzzle is to be found in the 
fact, that no river, however big and powerful can under bny circumstances give rise 
to a great sandy desert. Consequently w herever we find a desert of this character 
beside a river, as. for instance, the Amu-darja, other and more powerful agencies 
arc there operative, and it is purely an accident that the river makes its way through 
the desert, the dunes of which it certainly does help to augment, though it does so 
entirely In a secondary way. In tins case, owing to the local conditions, the direc¬ 
tion of the wind, and the shifting of its bed by the riser, the river offers no in¬ 
superable impediment to the progress of the dunes. The sand cannot he destroyed, 
it is only disturbed for a certain time. But in the case of the lower Tarim, between 
Arghan and Tschlgelik-uj, the circumstances are quite different; for there the river 
has been for several years stationary, so that the west hank has been swept 
clean of sand; hence the riser there is an obstacle to the farther advance of 
the dunes. 

Yes, even though the Amu-darja and the Sir-darja did not exist, there would 
nevertheless be a sandy desert there, because the climatic anil other conditions are 
favourable to the origination of a desert. 'These conditions, the presence of sand 
on the surface of the ground colnddently with a von dry climate, are absent in the 
basins of the rivers of South Russia, and consequent!) the formation of dunes is 
dependent solely upon these rivers* power to form them; as a result of this the dimes 
there occupy but narrow strips. When the two principal conditions are present, the 
absence of the third, namely the river, is of less consequence. For example. In se¬ 
veral places beside the Caspian Sea and the Sea of Aral there art extensive patches 
of sandy desert where rivers are entirely wanting, Walther says: Wine weitere 
Ouelle dcs Wiistcnsandes sind der Buden und die Kusten von Seen mit wechselndem 
Wasserstand und dt.-r Boden von Trockenseen. SanddLinen werden von den LTeni 
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ties Aralsees beschrieben, und an den t fern des Caspi spielen sie eine grosse KolIe.>* 
In 1893 I travelled, at the north east comer of the Sea of Aral, through a zone of 
shore dunes of very respectable dimensions. •• 

It is precisely because the deserts we are discussing extend regionally over 
such wide areas, and because certain parts of them, as for instance on Mangischlalc, 
are so far distant from all rivers, that they appear to be more intimately connected 
with the shrinking of the Aralo-Caspian Sea than with the great rivers. I have how¬ 
ever no intention of denying to the rivers the dune-forming power that really does 
belong to them. Beside the middle Dnjepr the fluviatile dunes reach the height of 
12m and beside the Don they van from a few decimeters up to to m. and more. 
Ihis belt of dunes, between Ust-Medveditskaja and Novo-Grigorievskaja average 

'rv t0 i-' 3 , km ' m , brcadth - Sokol °w says with regard to this belt of sand-dunes: 
»I le Lntstehung der dem Don am nachsten gelegenen Diinen aus dem vom Don 
abgelagerten Sande ist wohl kaum zu bestreiten: niclit so leicht ist aber der I rsprung 
der rweiten an beiden -Seiten des Atschardabaches sich ausbreitenden Flugsandzone 
zu erklaren. Hw dem Hache selbst zuzuschrciben. ware wenig begriindet. wegen der 
in kemcin \ eriialtnis zu einem unbedentenden Baclie stehenden miichtigen Sand- 
absaue.. And he goes on to prove that the belt of sand in question is a sur¬ 
vival from an old bed of the Don. Sokolow also clearly assumes, that the 
dunes beside the Bay of Narva and on the southern side of the Gulf of Riga are 
ormed exclusively out of the sand which the rivers Narva and Diina (Dwina) have 
brought down to the sea. and which the sea has subsequently flung back upon the 
cast In a word. the dune-forming power of rivers is proved to exist beyond all 
doubt. All desire to say is, that to thus power there exists a limit. If the belts 
of fluviatile dunes to which I have here briefly alluded, or those which have been 
formed in the deltaic regions of many other much greater rivers, be compared with 
continental dunes of the type which occurs, for instance, in the Tarim basin, it is 
abundantly evident that the latter could not be formed in the same way. In the 
case of the lormer we know that the several rivers in question are the causes of 
dieir origination; but in the case of the latter it is impossible to prove that the ad¬ 
jacent nver. ,. z. the Tarim, is the source and origin of the dunes which abut upon 

. l t f LTC * x,sts n ° f P laus ' ble rea f" for agreeing with Bogdanovitsch. when he savs 
that these last are formed out of former fluviatile and lacustrine deposits, and that 
the gigantic dune-accumulations between Karaul and Kara-koschun consist of pro¬ 
ducts derived rom the disintegration of the jarkent clays. If the origination of this 
desert cannot be accounted for except in dependence upon the vicinity of the river 
bow are we to explain the formation of the adjacent deserts, where ,1,,-re doesnoi 
exist the smallest nver. and scarce any trace even of older river-beds ? The Kum- 
tagl, of I itschan cannot be regarded as having been originated by the ex.rcmdv 
insignificant stream which exists there any more than the southern Kum tagh can 
be traced to the effects of the small ephemeral streams that issue from the \stfn" 
tagh. and which, at the period of high-water alone, advance only a few kilometers 

Gath. Jer Wasttnlildung, p. no. 

** Through Asia , I. p. 48. 

* * * Die Dunns , p, 350. 
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beyond the ends of their valleys. And even greater appear to me to be the diffi¬ 
culties of establishing any sort of a connection between the immense, sharply bounded 
zone ot sand that lies south of the Basch-kum-kol and Huviatile activity of any 
description, for there is no river at all there, only a brook, fed by springs and flow¬ 
ing solely through marshes. I am utterly unable to persuade myself, that this broad 
brlt of sand can have anything whatever to do with the adjacent lake; any more 
than 1 can conceive it to have been originated in the same way as the area of sand 
which Loczy describes as existing beside the lake of Po-jang. Here it is solely and 
alone the regular winds that have heaped up the sand in a given locality, where 
the atmospheric current either has greater friction to overcome, or forms an eddy, 
or encounters some other current of the atmosphere — where, in a word, it is some¬ 
how arrested. 

Potanin and ObrutschefT appear to me to be perfectly right when they look 
to the permanent solid rocks in the neighbourhood as the direct source of the drift- 
sand. The fact that such sandy deserts as the Takla-makan, the two Kum-taghs, 
the Ak-bel*kum, and several others are situated in oval-shaped basins explains how, 
e. g. the first-named and the last-named come to have a river for their neighbour. 
All the same the propinquity’ is accidental: it is just as natural for the sand to re¬ 
main in a depression as it is for water to flow towards the lowest part of its basin. 
It is just as easy to mention instances of basins with a river but no sand as it is 
to mention a basin with sand but no river. When we find both present in one and 
the same basin, it means that the conditions have been equally favourable to them 
both. Masses of sand are however more independent of the shape of the basin than 
water is, and in so far as the direction of their progress is concerned, they are, for 
reasons that will be readily understood, more independent of the laws of gravity, 
because they are able to climb up a slope just as easily as they glide down it. In 
the eastern Takla-makan and the southern Kum-tagh, for instance, the dunes pro¬ 
ceed from lower to higher ground. In some of the Central Asian deserts, for in¬ 
stance the Kisil-kum and the Kara-kum, it is scarcely appropriate to speak of a 
basin; at any rate they fill each such a small portion of a basin that within their 
own precincts the special characteristics of a basin are lost. As a rule it may however 
be said, that sandy deserts are more or less distinctly confined to basins and de¬ 
pressions; indeed this is implicate as an axiom in the laws of gravity, because both 
aqueous and atmospheric currents alike, when they level down the surface of the 
earth, wear down all the elevations and fill up all the depressions. 

Let me now attempt to answer the question with which I began this present 
discussion — where do the masses of sand come from that fill the basin of the 
Tarim? I hasten to observe however, that this problem is so complicated, and se¬ 
veral factors which have to be taken into account are so uncertain, that it is im¬ 
possible to arrive at anything like a sure and certain result. For the most part we 
have to rest contented with nothing better than guesses and suppositions. One 
source of great uncertainty is the circumstance, that the climate, during the vast 
periods which have elapsed since the Central Asian >Mediterranean> disappeared, 
must itself have undergone great changes. When that vast inland sea existed, the 
atmosphere must obviously have possessed higher hygroscopic properties than it 

f/tJim, Jeurnty im Ctntr*l Am. It. ,* 
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possesses now, and die rivers miisl have carried incomparably greater volumes than 
they do now, and consequently their power or transporting solid materials towards 
the central parts of the basin, that is into that ancient ^Mediterranean*, must In..: 
been in a corresponding degree greater* (in the other hand, die winds power of 
transporting the products of disintegration must have been far less. Owing to the 
proximity of that sea, the differences of temperature cannot have shown such con¬ 
tinental extremes as obtain there at the present time. The greater amount of 
moisture in the air and the more plentiful supplies of water would nourish a richer 
vegetation; and by this means the products of disintegration would be more abim- 
dantly arrested, extracted from the winds, and retained* How far the disappearance 
of that great inland sea was a consequence of the inception of a more arid climatic 
period, or whether the relation of cause and effect was vu* ***** \ will not venture 
to discuss, k is sufficient that the two phenomena were coexistent, and the very 

hrst diminution m the area of the sea would be the signal for the sandy deserts to 
begin to form* 

II" now we fa our thoughts upon the processes which must anciently have 

ukl ' n p , a “ *J orl ? the lmtfs 1 llave j ust indicated, and direct our attention to the 
aspect which that region presents at the present time, we may by way ofabegin- 

mng answer the question I have posited in the following manner: the masses of sand 
which at the present time fill the basin of the Tarim were originally derived from 
the mountain-ranges which encircle that basin. Proceeding one step farther, I would 
add, tltat those masses of sand are derived from three separate sources, in part 
irectlv. in part indirectly: (t) the direct transportation by the wind of the products 
? , ‘“’"“STaaw* from the adjacent mountains, whether sandstones or crystalline rocks- 
(a) through the acttvtty of the wind operative amongst the arenaceou's alluvU of 
rtvers and temporary lakes: (3) through the sand that was dnad T l 

iav*“ h -*- -»- — 

Ql these three factors Bogdanovitsch looks noun the 
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m so tar as the Aralo-Casptan basin is concerned. In this basin there exist two 
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that at the period or high water the Amu-daria a„ | ,1, e , *™ m} ' Se l* se ™ 1 
parable greater t]uantities of sediment than the Tarim ! '' r "TT ,nC0IIl ‘ 

area of the Tarim is smaller than thVd^rt %*??* 

receiving any affluent* The catchment-area of the Amu-daria Tl] 

than twice as extensive as that of the Tarim i i ! * rr-dai^a is more 
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for m respect not only of the altitude of its dunes but also of die unbroken conti¬ 
nuity of its sand, the desert of the Tarim exceeds both the Kara-kum and the 
Kisfl-kum. Nor can we attribute this entirely to the total disappearance of the in¬ 
ternal Central Asian sea, while of the Arato-Caspian sea there still survive two 
large lacustrine basins, so that this last lias not proceeded so far in its negative 
development as the former. In a ward, if we look upon the river as the agent of 
the formation of the desert — always assuming of course that the climatic condi¬ 
tions really allow it — then we are absolutely unable io answer the question, why 
a certain river should have produced a larger desert than two other rivers, each of 
which is in itself more powerful than the first-named, while both have yet co-ope¬ 
rated together to give origin to one and the same desert. 

As regards more particularly the Tarim, those parts of its system which pos¬ 
sess the largest volumes of water, i, e. the region of the lower Ak-su-darja and the 
region of the lower Jaritent-darja as far down as Maral-b&schi, are practically nearly free 
from sand. At any rate ihe sandy desert is there far less developed than in other parts of 
the river-system. Beside the lower jarkent-darja the high sand is every where one or two 
days’ journey distant from the river. If it be objected, that this affords no proof, 
because the river may there have altered its bed, l would beg to point out, that 
those are the regions, nearest to the outside boundary o! the catchment-basin, in 
which changes of bed are at a minimum. Wherever the sandy desert thrusts 
out promontories, small dunes, right up to the river, it is not the river to which 
these last owe their origin, but it is the dunes which, driven forward by the wind, 
threaten to smother the forest. The Chotan-darja, which is now dwindling rapidly, 
is on the contrary embedded amongst dunes, and the Kerija-darja, which was 
once an affluent of the Tarim, is being rapidly destroyed in ins futile struggle 
against the drift-sand. But surely nobody will venture to maintain, that these two 
rivers, in former times when they carried more copious volumes, deposited all the 
sand which is now' destroying them. Why, all the space that intervenes between 
the Jarkent darja and the Chotaa-daija, and that between the last-named and the 
Kerija-darja, are filled with dunes, much loftier than those that He adjacent U> the 
rivers themselves. And in the case of fluviatile dunes, it appears to be charac¬ 
teristic, that, unless the river alters its channel they are wont to jjersist at any rate 
somewhere near to the river to which they owe their origin. 

Let us now consider the middle portion of the Tarim proper, e. g. the region 
around Tschimen — there we find that the river is indeed divided into several arms, 
of which only one as a rule carries water, the others being dry and abandoned. 
The country between these arms is practically quite tree from dunes, and die plentiful 
vegetation — woods and kamisch, steppe anti bushes — which springs up beside 
every newly formed river-bed renders the formation of dunes impossible, while any alluvial 
sand there may happen to be is bound fast by the vegetation, and thus lIic activity 
of the wind is rendered powerless. If there real]} were any appreciable formation of 
dunes taking place ui that [iart of the river’s course, one would expect to find at least 
rudimentary dunes along the banks; but it is precise!}’ in that quarter that there are none. 

Let us now proceed lower down to the reaches between Karaut and Arghan. 
to which Bogdanovitsch especially calls attention, I opine that a glance at PH. 24, 32 
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33 * 34 * ant ^ 3 & vol. I will be sufficient to convince the reader, that those 90 in. high 
dunes do not owe their origin to the river. On the contrary, the river is engaged in an 
instant desperate struggle for existence against them. But might it not be, that the 
river formed them during the period in which it flowed eastwards into the Lop-nor; that 
the prevailing wind subsequently blew them towards the west-south-west; and that 
the Karim, after assuming its present course, overtook them, and then began to 
annihilate its former creation' No, tor if so, it becomes absolutely impossible to ex¬ 
plain, why it is that the highest dunes in all the desert happen to exist just in those 
parts ol the river s course in which the volume has decreased by one-fourth or one- 
fifth of what it is at the mouth of the Ak-su-darja (at high-water period), and in 
which consequently the fall, the velocity, and the power to transport sand and silt 
are incomparably less than they are at the mouth of the Ak-su-darja. Hie masses 
of sand which the river does transport from the mountains are deposited not far 
below the last-named position — the sedimentation being evident from the shape 
of the river-bed, its breadth, and the extent of its alluvia. The sand which occurs 
lower down in the bed of the river is derived partly from these same alluvial de¬ 
posits, and in this way advances step by step down the stream; but the greater 
part of it is filched from the dunes that overhang the river, and is deposited again 
very near to the place whence it is obtained. Moreover the quantity of sediment 
from the mountains of the Jarkent-darja, which travels down as far as the delta of 
th*. I arim and its terminal lakes, is exceedingly small. A much greater quantity is 
derived from the mountains of the Ak-su-darja; but the greatest amount of all is 
picked up by the current, on its way down, from the river-bed itself, from the con¬ 
taining banks, and generally from those parts of the course in which its current is 
most active. If we consider the Jarkent-darja alone, we notice how rapidly its power 
of transportation decreases as it approaches the mouth of the Ak-su-darja. On 23rd 
September 1895 * crossed the deep valley (thalieeg) of the river at Tong: immense 
masses of water were still rolling on, between banks that were often vertical; the level 
was however already 3' 2 m. lower than it is during the summer; the water was only 
semi-transparent; and it would have l>een able to move pretty large pieces of rock with 
ease. The finest gravel that the river is able to displace does not travel farther 
dow n than to Jarkent, and at Lajlik die bed is composed entirely of soft material, 
including a large quantity of sand, the consequence being that the river there is 
broad and has an abundance of alluvia. How far the river is able to transport sand 
ol the ordinary size, o.» to 0.3 mm., it is difficult to say, though the distance varies 
of course according to the season, that is to say with the volume. Hie shape of 
the river-bed in the tracts above the mouth of the Ak-su-darja makes it probable, 
that virtually no sand is deposited so far down as that; at any rate in the autumn 
the water there was especially clear, and the current so sluggish that even the 
finest particles of sand (0.05 mm.) would very soon have settled to the bottom. 

I-mallv. I may adduce yet one other argument that weighs in the balance for 
the view I am upholding, namely that the contribution which die river makes to the 
formation of the sandy desert is extremely small in comparison with the other two 
factors I have mentioned above. Even though we did admit diat the gigantic 
masses of sand in the Desert of Tschertschen owed their origin to die river, we 
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arc not at all on that account warranted in maintaining, that the dunes of the 
western Desert of Lop are formed in the same way, because they’ lie directly’ to 
the windward of the existing river-system, and are travelling in across it, in the 
same way as the dunes of the Kisil-kum are travelling over the Amu-darja. Bog- 
danovitsch is undoubtedly to a certain extent right, when he states, that the dunes 
owe their origin to lacustrine and fluviatile deposits of former ages that are now 
exposed to the wind. For this east-north-east wind sweeps right over the dry beds 
of the Kuruk-darja and the Lop-nor, and in the latter we have ascertained in espe¬ 
cial that the wind is excavating it and making the depression deeper. In so doing 
it liberates not only dust, but also sandy material, which, upon being swept on 
farther towards the west-south-west, helps to augment the dunes in the Desert of 
Lop. But where has the sand come from which thus lay embedded in the sedi¬ 
mentary' deposits of the Lop-nor: Well, part was carried there by the river, pro¬ 
vided of course that the river washed, as it does now-, the western front of the 
desert dunes: but by far the greatest part was carried there by the wind, as it 
swept across the lake charged with the products of disintegration. These, instead 
of being transported farther to the west, were arrested by the lake and its kamisch, 
and consequently they’ have simply passed through a stadium of rest, for they are 
now being removed from the desiccated lake-basin and transported farther. In 
part therefore the sand in that region has performed a species of revolution, and 
in part it has been arrested by the lake whilst on its way from its primitive source 
of origin, the solid rocks. 

And, as I have already proved, precisely the same part is now being played 
by the Kara-koschun, in that it engulfs enormous quantities of drift-sand w hich enter 
it from the east, and which will only reappear and be re-excavated when the lake 
lias completely dried up. If the region from Karaul dowmwards be taken into ac¬ 
count. then a certain modicum of sand is even now describing a sort of revolution. 
In the delta there are undoubtedly arms beside which fluviatile dunes could arise, 
because the former have occupied their present positions too short a time for ve¬ 
getation to have sprung up beside them, and w hen the beds dry’ up their sediments 
fall a prey to the wind. But the material of these alluvial formations is derived in 
great part from the continental dunes which overhang the river higher up, and from 
the bases of which it has been washed dow n by the current. Hence it is not these 
minimal fluviatile dunes which in the process of time have given rise to the conti¬ 
nental dunes, but it is these last which, with the help of the river, have given ori¬ 
gin to the fluviatile dunes, which are afterwards swallowed up by the big dunes: 
the augmentation of mass they effect is therefore — ± o. 
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AND ALREADY EXISTENT MARINE SAND. 


Let us now proceed to consider the first of the three original sources of the 
sand which I have mentioned above, namely the power which the wind possesses, 
through selection and transportation, of collecting it and building it up into dunes. 
We have a priori to regard all the sand in the basin of the Tarim as having been 
derived originally from the encircling mountainous tracts. What now E* the relation 
that exists between the volume of the masses of sand and the effects actually pro¬ 
duced in those mountains by the agency of deflation and erosion - To this question 
I will make a feeble attempt to furnish some sort of an answer, though l hasten 
to add, that my figures must at the best be regarded as approximate only, 1'he 
area of the lowlands in the basin of the Tarim amounts to 470,000 square kilo- 
meters. I assume that of this about 370,000 square kilometers are covered with 
drift-sand. When describing the Desert of Tschertschen, I assumed that two-thirds 
of its area were sand, and the remaining third bajir: anti as in the western half of 
the Takla-makan bajir depressions are either non-existent or extremely rare, we may 
estimate the area of sand-covered ground at 300,000 square kilometers. Suppose 
that the dunes, or rather the accumulations of dunes, throughout the whole of the 
region have a mean altitude of 30 ire, we then have a volume of sand amounting 
to 3,750,000,000,000 cubic meters, or say. for the sake of simplification, four billion 
cubic meters — 4,000 cubic kilometers of sand. This amount would correspond to 
a mountain range 400 kilometers long, loo kilometers broad, and 100 meters mean 
altitude, dimensions considerably smaller than the eastern part of the Kuruktagh 
system, which, as it is. is already extremely small. The sandy material that we now 
find in die desert has been transported to the lower parts of the basin by the con¬ 
joint activity or winds and water. Hence it has been derived in part from the entire 
catchment-basin of the Tarim, the area of which amounts to 414,coo sq. km„ as also, 
over and above that, from the region lying east-north-east of the Tarim basin that 
is dominated by the east-north-east wind. How great this last-named region is it is 
impossible to say. Let us assume however that the area of the entire region which 
has yielded its tribute to the sandy desert is, in round numbers, 800,000 sq, km. 
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It would require a layer, spread out over the whole of this area, of 5 m. in thick¬ 
ness, or rather less owing to its varying degrees of compactness, l>cfore the 4000 
cub. km. of sand we liave estimated to exist in the desert would be accumulated. One 
factor which does not enter at all into this calculation is the fine drift-dust, which 
for the most part settles in quite other regions than the drift-sand, after being sifted 
out from this latter by the wind. The amounts at which we have thus arrived are 
per Sf stupendous. The masses of sand in the Iakla-makan would indeed torm a 
ring all round the earth, or a wall of sand built all along the equator, one kilometer 

in breadth and one hundred meters high! 

And yet the loss which the mountain girdle has thus suffered ought not to 
have altered its character to any noticeable extent. The elevations and valleys 
will still occupy the same position and present the same appearance, and the human 
eye would never suspect how great is the transportation of material that has taken 
place. If two maps could be drawn of those peripheral regions — peripheral, that is, 
to the catchment-basin of the Tarim — one before, and the other after, the trans¬ 
portation, and drawn with perfect accuracy, they would nevertheless be exactly alike, 
for the changes of level would not admit of being detected by ordinary instruments, 
unless it were a finely graded theodolite. When we rememlx-r how slowly denuda¬ 
tion proceeds and disintegration becomes perceptible in relation, not to the average 
span of human life, but to the interval of historic time, we literally stand aghast 
when we endeavour to form a conception of the enormous period that has been 
necessary to effect a denudation over the area in question to the extent of 5 m. in 
depth. For the transportation of solid material from the highlands to the depres¬ 
sions and the basin proper also went on of course at a very lively rate even during 
the time that the Tarim basin was filled with water, though the main operative agency 
was then erosion. 

After the great inland sea dried up and the climate became more arid, in 
other words in the period that is now' elapsing, it has been, I am convinced, tin; 
wind which has been mainly ojjerative in increasing the amount of the sand and in 
extending the .sandy desert far beyond its older limits. Such a statement does not 
admit however of being proved with figures. But if, as I have endeavoured to show, 
the rivers at the present time not only earn' too small a volume of water, but also 
move too slowly, to transport any noticeable amount of sand to the eastern parts 
of the basin, then the wind is the only force that does possess sufficient power to 
make an increase in the already existing quantities ot sand. But that it must lx: 
increased is almost a matter of natural necessity, because it was precisely the ge¬ 
neral and steadily growing aridity of the climate which established the conditions 
for the origination of the sandy desert. Nobody who has had personal experience 
of the spring storms that blow along the southern foot of the Kuruk-tagh can any 
longer be in doubt as to the role which the wind plays. Suppose your tent is 
standing in a bare, open part of the clay desert, that is perfectly free from 
sand, when one of these storms is raging. A few hours suffices to cover the inte¬ 
rior of the tent with a thick layer of drift-sand, and there will be another layer to 
the leeward of the tent. And if, when you arc out in the open, you stoop down 
and face the wind, you can feel the particles of sand striking against your skin, and 
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in the hollows or narrow passages. e. g. between two dried tamarisk-mounds, mu 
can see the whirling sand literally driving along like smoke or mist. Now this drift- 
sand, which is derived from the crumbling ranges of the Kuruk-tagh, and perhaps 
also from those of the Bei-schan and the Tschol-tagh, does, in contradistinction to 
the ephemeral and rudimentary fluvlatile dunes beside the lower Tarim, form a real 
addition to the material in the sandy desert. And as disintegration is a constant 
process, which here takes place through the agencies of aridity, being in especial 
promoted by Lite wide range of temperature not only between winter and summer, 
but also between da\ and night, and as the wind, in respect both of \u direction 
and its force, is likewise constantly operative, it follows that the augmentation of 
the sand in the western part of the Desert of Lop must also proceed with a similar 
degree ol regularity, l tie toss which the Kunik-tagh experiences in altitude is a 
measure of the gain which the sandy desert makes through the transporting power 
of the wind. I lu re can hardly be any other region on the earth in which this pro¬ 
cess is taking place with the same degree of distinctness, on the same stupendous 

scale, ami at the same rapid rate. You both see and bear the actual power of the 
wind in full operation: on every side of you you have the rush and roar of the 

tempest and the sand, until you almost fancy you are in a river of solid matter 

flowing on like a swift torrent. 

Through corrasion also the wind helps to crumble down the Kuruk-tagh; for 
not onh does it carry away the disintegrated material that it finds already prepared 
for it, but the sand with which the atmospheric current is charged exercises a directly 
corrasive effect upon the surface of the rocks: and the signs of abrasion, and the 
conchoid excavations that we find here and there, are eloquent evidence of the 
rasping and eroding power of the sand. Walther says that the telegraph wires be¬ 
tween the stations Aidirc and Bala-ischem on the Transcaspian Railway have to be 
renewed ev<rv eleven years, their original thickness being by then reduced 
one-half by the sand-storms. It would have been interesting to learn what effect 
is produced upon the telegraph poles within the same period. So far as I under¬ 
stand, they would suffer far less from the abrasion of the sand than the iron wire does; 
otherwise it unuld be difficult to explain why the poplar-trunks that still stand up¬ 
right beside the Kumk-darja and at Lon-lan, and have stood there dry and exposed 
for so many centuries, were not long ago totally destroyed. They are, it hi me 
in consequence of their porosity, saturated through and through with sand and dust! 
but it is difficult to make out in what way this contributes to their power of resistance! 

With regard to the importance of the wind in forming sandy deserts, Richt¬ 
hofen says: >Die Winde operiren wesentlich mit dem gegebenen Material, rnaehen 
neues fret durch Corraston und ubemehmen das welches in anderer Welse gelodcert 
wurde,- Even though we were to conceive the Desert of Lop to be entirely free 
from wind, a belt of calms in fact, or even though none but westerly winds pre- 
vat ed, the western and middle parts of the Tarim basin would nevertheless be filled 

with sandy deserts just the same, though the deserts would then cover a far smaller 
area than they do now. 

This brings me to the third source for the sand that ! have mentioned above 
namely, the bottom of the former sea. With regard to this Richthofen says in the 
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same place: >Dcr Sand der Wusten kann von den Diinen eines im Rtickzug be* 
griflfenen Meeres nnd den Anhaufungen am Boden der Kustenzone des letzteren 
stammen. wie in den Umgebungen des Kaspischen Meeres. im pannonischen Becken 
und teilweise im Tarym-Becken Central-Asiens.> • 

W hen the sea disappeared, the former marine sand became exposed to the 
wind, which consequently here merely rearranged into dunes the material that it 
already found to hand, without increasing its quantity; the increase took place, as 
we have seen, in the eastern part of the basin. At Balkanski Salif and Usun-ada, 
on the east coast of the Caspian, there exists a beautiful example of the formation 
of littoral dunes beside a shrinking sea. Similar dunes grew up no doubt along the 
path of the receding Central Asian sea, but not everywhere, only where the con¬ 
ditions were of course favourable. In some quarters their immediate formation would 
probably be prevented by vegetation. But after this had in its turn perished for 
want of water, and after the great arid period set in. the wind too began its irre¬ 
sistible work, driving together the sand that lay quiescent in the primitive bed of 
the sea, excavating, planing, filing the surface exactly as we see it doing to day in 
the Desert of Lop. Simultaneously there would also be liberated immense quan¬ 
tities of mud. which subsequently settled in certain localities in the shape of drift to 
form loess deposits, as also fragments of animals and plants, which were contained 
in the former marine deposits. Fragments of this description were discovered by 
Prof. De Geer in two or three of the specimens of sand that I brought home with 
me. One of these l took on the 13th April 1895 out of a dune a couple of days’ 
journey east from the Jarkent-darja below Merket. It contained fragments of 
apparently seed-bearing organs of plants, and a well-preserved shell, yellow' and 1 
mm. long, of an Ostracod, which De Geer regards as having been undoubtedly tran¬ 
sported to the position in which it was found. With regard to a second specimen, 
taken on the 26th April in the Takla-makan proper, between the Masar-tagh and the 
Chotan-darja, Prof. De Geer says: >Sie besteht aus sehr feinkomigem. staubigem, 
graugelbem Sand mit wenig Magnetit, aber starkem Kalkgehalt. In dieser Probe W'urden 
bei niiherer Priifung ein paar Dutzend gut erhaltener, weisser Schalen von Ostracoden 
angetroflfen. Die grbssten Exemplare sind etwa o.s mm. lang, aber unterhalb dieses 
Grenzwertes gibt es zahlreiche noch nicht ausgewachsene Exemplare aller Grossen. So- 
wohl hieraus als aucli aus der grossen Anzalil der Schalen scheint es deutlich zu 
sein, dass die Tiere an Ort und Stelle gelebt haben, und dass also diese Gcgend 
wahrcnd der Quartarzeit, aber vor der gegenwartigen Flugsand-Epoche, unter Wasser 
gestanden hat. Sei es, dass dieses Wasser ein strbmender Wasserzug oder ein 
grbsserer quartarer Binnensee gewesen ist, so werden ohne Zweifel fortgesetzte 
Lntersuchungen liber die Verbreitung des ostracodenfiihrenden Wassersediments von 
Gewicht fiir die Kenntnis der klimatischen Vcranderungen sein, welchen das Gebiet 
wahrend der Quartarzeit unterworfen war. — Die vereinzelte Ostracodenschale, die 
in der Probe vom 13. April angetroffen wurde, riihrt hbchst w'ahrscheinlich aus einer 
ostnacodenfiihrenden Schicht her, die unter dcm Flugsande liegt und der Schicht des 
Lagerplatzes Nr. XIV (26. April) entspricht.» ## 

* Fiihrtr far For sc h u ngirt istnJr , p. 443. 

** G. De Geer, Pft. Miff., Frgheft Nr. 131, p. 269. 

If * 4 im. Jturmtt im Ctmira! Aria. fl. 
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Dr. J. Gunnar Andersson says, that these Ostracods belong to the family of 
the Cytheridx, which consists almost exclusively of marine forms. I wo species are 
represented, namely Umnuythcrt inopinata and Cytheridca torosa. The former 
is in fresh water an immigrant and acclimatised form, but it lives also in brackish 
water, e. g. the Baltic. The latter is a typical brackish water form, which is found 
at several places along the coasts of the Mediterranean. Dr. Andersson considers 
that the presence of the latter species in Central Asia is. from the zoo-geographical 
point of view, of great interest.* 



Fig. 197. THE VALLEY OF TOLLAN-CHOPSCHA ON THE UPPER ROAD. 

Seeing then tliat the shells of these zoological forms, which lived in the Central 
Asian Mediterranean, are now found mingled with the drift-sand and, as is proved 
by the provenance of the first specimen, participating in the migrations of the dunes, 
we are forced to the conclusion, that the desiccation of that sea was followed by 
a period in which there existed only small localised patches of dunes, while large 
areas consisted of bare clay desert with incipient formation of dunes. The sedi¬ 
mentary material of which the desert was composed, and in which these Ostracod 
shells were included, was subsequently liberated, sifted and sorted, and re-deposited 
by the winds, so that the intermingling of the Ostracods with the continually in¬ 
creasing desert-sand resulted as a matter of inevitable necessity. 

AH I mean to say, is that the occurrence of Ostracods almost of necessity 
presupposes the formation of dunes in situ. For if the masses of sand were de- 

• Lx. cit. % pp. 369—*70. 
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rived from any other source, whether rivers or lakes or the encircling mountainous 
regions, from which they were directly transported, they would indeed have spread 
themselves out over the flat parts of the basin just as they do now. but the Osira- 
cod-bearing sedimentary strata would in that case have been buried underneath the 
outspreading drift-sand, and the shells would never have come to light. In this 
respect they sen e as the characteristic fossil by and through which to determine t le 
origin of the sand. A precisely similar process is now taking place in the Desert 
of Lop, where the Limnera shells are being, as it were, >dissected> out of the are- 
niferous clay deposits in which they have been inclosed. It is of course essential 
to represent the formation of the desert as proceeding step by step or region by 
region, not as taking place throughout the whole ol the field simultaneously. In 
some regions the vegetation would no doubt be able to persist longer than in others, 
and consequently in these latter the formation of dunes would begin earlier. But 
the period at which the last traces of this vegetation were destroyed, and the de¬ 
siccated material was pulverised to dust, is so distant that no remains now exist. 
The only poplar trunk, white and brittle as glass, that I saw whilst crossing the 
desert in 1895 was situated only a couple of day's* march west of the Chotan-darja, 
and may possibly have clung to life for a long time with the aid of the ground- 
water. But as a rule there are no vegetable remains to be seen on the few patches 
of bare soil that occur at wide intervals apart. Certain ol these patches, occurring 
between Camp No. XIII and the Jaikent-darja and the Chotan-darja, I described in 
the following manner: >Noch ein paarmal kreuzten wir nackte Flecke zwischen den 
Dunen; sie bestehen aus salzhaltigem, feinem. hartem Staub, oft mit scharfkantigen, 
niedrigen Stufen. Das Material ist sehr sprode und poros; von Vegetation ent- 
halten sie keine sichtbaren Reste, und fast gar keinen Sand. — Es ist dies der ur- 
spriingliche Boden, auf dem sich die DUnen (50 60 m. hoch) aufgeturmt haben. 

Die horizontale Schichtung ist immer sehr deutlich.>* 




Fig. 198 . OUR CARAVAN IN THE DESERT Or GOBI. 
Pit, Mitt Erganxhft. 131, p. * 43 - 
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The step-like formation in the horizontally deposited day soil is an effect of 
the wind similar to the jardangs, It k however uncertain whether there was any 
sand intermingled with the day, for 1 took no specimen for the miscroseoper more¬ 
over arenaceous layers alternated with non-arenaccous, as they do in the Lop-nor 
and Kara-kosdiun. 

Under the conditions that now obtain it is only quite an insignificant pan of 
the sand-covered soil that is exposed to the winds. Setting aside the Desert of 
Lop* the dunes of the Takla-makan receive but an infinitesimal accretion of sand 
through the agency of the wind's erosion* In fact this is confined to the areas that 
are still free from sand* e. g* the bajirs in the Desert of Tschertschen, the depres¬ 
sions of which 1 consider to have been excavated by the wind- If now the sole 
sources of the dunes were the sand in the bottom of the former sea and the allu¬ 
vial sand of the rivers, ihe distribution of the sand over the basin of the Tarim 
could not possibly be such as it now is. In that case the whole of the 1 lesert of 
Lop would to all intents and purposes be quite free from duties, and the dunes of 
the Desert of Tschertschen would be only of infinitesimal size, for they would be 
unceasingly swept westwards by die winds. W ere the force of the wind not so ter* 
rific as it actually is, one or two unimportant sand-sources would in the course of 
time be able to give rise to stupendous dune-accumulations; but* the wind relations 
in tin: Desert of Tschertschen being what they are, any such combination is quite 
absurd. At the first onset it is, I admit, tempting to conceive a rt-deposition of 
the desert sand through the agency of the river. But if the river manifests* as we 
have seen* a decided tendency to shift to the right, and thus brings its right bank 
into immediate contact with tire northern edge of the forest, which it b eating away, 
as indued it quite manifestly does from two or three of the photographs in the first 
volume, then fresh masses of sand are being incessantly swept down from e. g. the 
mouth of the Ak-su-darja to Karaul and the tracts below, and these masses* when the 
river along this latter section again shifts its bed, will again be swept west or rather 
west“south’Svest by die w ind* Jf the influence of the east wind really does extend 
as lar as to the Chotan-darja, the sand is driven into dial river, which then step 
by step and bit by bit transports northwards the masses of sand which annually 
accumulate in its bed, that is to say to the region immediately below the mouth 
of the Ak-su-darja, There the revolution begins again, with the eastward move¬ 
ment of the sand, and theoretically there exists no reason why it should not continue 
to revolve in tills way for ever. The sand which in the course of tins revolution 
enters the Kerija-darja is carried by its temporary floods down to the point where 
that stream dies away in the desert; but this only amounts to a small interruption 
or tT a l J in the elliptical orbit, the theoretical paths of which are represented on the 
accompanying little sketch-map. 

It is indeed conceivable, that milliards upon milliards of particles of sand have 
already described similar paths once or It may be twice* But they are certainly in¬ 
finitesimal as compared with the immense masses of sand that are carried by the 
prevailing wind to regions in which variable winds blow, and where they become 
stationary, oscillating within strictly circumscribed limits* Add to this* that the vo¬ 
lume of the water bears no sort ol reasonable proportion to the volume of the 
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^and. Consequently its re-^epcsiting power, which is indeed exercised, would never 
be able to bring about such a powerful effect. Thus the re-deposition alluded to 
with the assistance ol the water is merely an episode, a subordinate phenomenon, 
which loses all significance when comparer! w ith other far more important agencies. 
At all events the materials with which the river operates are t as I have said such 
as exist already, and to which it no longer makes any addition. All the more 
powerful therefore and all the more active is Lhe energy 1 tt puts forth in the op* 
posite direction, that Ls in arresting the sand, along the stretch between Karaul and 
Afghan, where it breaks down the dunes that the wind has built up and washes the 
sand farther down the river-bed. 

In view of these facts and observations. I am unable to arrive at any other 
conclusion than this, that at the present day the wind is almost the only factor, at 
any rate it is the most powerful factor, in augmenting the dunes in the Tarim basin. 
And in support of this view I appeal to the distribution of die sand, and its vary¬ 
ing thickness. From the locality in the Desert of Lop where the drift-sand stops 
in order to form incipient dunes, the dunes go on increasing in height as they lie 
farther and farther west, until final!) they reach their maximum height in a belt w hich 
is probably situated somewhere betw een the line of the Jangi-kdbTatran anti the Kerija- 
darja. After that they are rather lower, although the quantity of sand no doubt remains 
relatively the same, for it is spread out wider and occupies a larger area of the 
surlaec. In the level and regular rise from cast to west the course of the Tarim 
makes but an accidental and temporary breach, which nevertheless entails certain, 
but entirely local, irregularities in the architecture of the sand. Great though the 
river’s force undoubtedly is, it is quite unable to alter the broad features of the 
distribution of the sand. Indeed how insignificant arc all these narrow' ribbons of 
water when contrasted with the immense areas that arc covered with sand! Add to 
this, that the period of the pendulum-like oscillations of the lower Tarim from north 
to south and from south to north is short in comparison with the velocity with which 
the dunes travel* I lie effects produced by ever)' fresh change of bed will die re- 
fore not be very' far-reaching, and the channel which the river has carved for itself 
through the' sands, and now follows, would therefore pretty easily be filled up again, 
were the river to return once more towards die north. ’' 

This truly lie illustrated in a still greater sealc by the following citation from A. de ljpj .i* 
rent's excellent work; ^Sur tin desert, lc vent ria oi la mime force nt la mime Constance que sur Ee 
herd dc la liter: nussi la mobility des dunes v est-elk plus capricjeusc, e t scion U satsen, le sens de 
tcur marche pent varkrr. N^anmoins ['ensemble des vents oil re tmijours, cbm 5 dtaque r^gimr, ung 
resii][ante de sens ddterming qui difrriit la direction gtfnctak dn tnmsjjort. C'esi ainsi quu Ies sables 
da desert de liby* tendent san* cesse it envahfr lTigyptc. oil ils ont enstvelt, nan settlement des 
monuments anriens, ranis mime des villages, dont la submersion par les dunes cst postdricure a t’m- 
troduriirm de I'islamistnC dans le pays. La maxche vers Lest ne s'arr&lc gufcre qu T a la valltfe du Nil, 
dans laqnelle ks sables skngouftrcnt, augment ant J.i quantile des rn uteri aux demtiques flue eharrie k 
flow*. Au deli de ectte valid*, k phdnomine atmraphdrique se fait enter* sentir sur la handle com¬ 
prise entre k Nil et La mcr Rouge; niais, faute de niatkres transponees, il sc borne i f.iire de ce 
pap un » ii'trrt tU fttrrts en enkvunt. poor k jeter dans la mer, k sable primitive meat mdlangd mix 
cailkux . . , , , 

Dans le ddsert de Gobi ou le vent do nord-eat dojnme, la | Artie orientals cst tin desen de 
pimes, tandis que Ees sables s'accumulent dana J’ouesb mer Caspicnne &e icmbk A Lest t par lea 
sables que k vent appoxtc du desert de Touran ei p an nortf-oucst du Sahara de grands barte* dc sable 
envahfosent I'ocean All.antique. Sur plusicnrs points du globe, ees transports de cables, gn hamuit 
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It does not require any very profound study of the list rib ution of the sand 
in the Desert of Tsdiertsehen and the Desert of Lop, to become convinced that it 
is the wind alone which must have been the cause of it, and a wind moreover which 
is continually charged with a constant amount of drift-sand. The Desert of Lop is 
narrow as compared with the Desert of Tschertsrhen, and unless there was a con¬ 
stant supply o! fresh material* the migrating dunes would grow lower and travel 
faster as soon as they emerged upon the broader and more spacious region. But 
instead of doing so. they increase in height and size upon emerging. 'Fins can 
only be explained on the ground that the more easterly the dunes die swifter they 
travel in consequence ol their diminutive size, and consequently there is every pro¬ 
bability tin at these easterly dunes will overtake the westerly ones. Thus the sand 
is accumulating in the Desert of Tscbertschen; and this would not be possible, were 
the supply of sand not continuous and uninterrupted. Hence we get to the kernel 
of the problem when we ask. where does this constantly feeding sand-stream come 
fromr It cannot come, except to a very slight extent, from the dry, superficial layer 
of the eastern Desert of Lop, for if it did. the surface of the desert would obviously 
have to be excavated to an extraordinary, not to say to an absurd, extent* Even 
if that surface consisted exclusively of sand, it would have been excavated to a 
depth of \2$ m + before it could accumulate such masses of sand as fill the Desert 
of Tschertschen. But seeing that the surface consists, not exclusively ot sand, but 
for the most part of clay, it would (to satisfy the same condition) require to be ex¬ 
cavated to twice or three times that depth. That wind-erosion on tills vast scale 
cannot have taken place is best proved by the shape of the Desert of Lop, that is to say 
by its almost perfect horizontally. Theoretically, a regular and powerful atmospheric 
current* blowing across a region in which it does not deposit the drift-sand it car¬ 
ries w ith tt, but onlv excavates, is Indeed able to produce a considerable depression. 
But in the Desert of Lop this result is counteracted by the quantities of water which 
fill the deepest parts of the basin with solid material, and bring them up tin itivaut 
with the country adjacent. What therefore during a certain period has been gained 
through the erosion of the wind is lost again by the deposition, through the assistance 
of the water t of sand and silt. Precisely the same amount of solid material as is carried 
away in one place is accumulated in another, the result being a flat alluvial expanse in¬ 
stead of a conchoids! depression,* Here then we have the predominance of a 


Ic t bcmhi lux flones, tes out oblige^ taaiflt h sc perdre, umoi a s'iofcchir, pour rettpttver imt issue, 
dnris itne direction difTcrcnie de cede cjuhnifiqtiHtt In peate generate du terrain (Train* *te Gedogte' 
p, 150,^51.) 

I be umc opinion *hj, It l have itevdtqwd in the preceding p*g« I find maintained also bv 
kail.mil, who speaks of gullies in sandstone, many merer* deq>, which have been excavated bv sand- 
carrying wind: dx sable set, c'ttt un fait gdotfral h la surface du Sab am, cst un ontil puissant dVrrakm, 
aver, ie vent fwnir niotcnr . .. Sur Ees d atterrijisement 1 erosion devient encore pins cruagupie, 
qq.uul |a riM:ht esi euffiftaittmenl lend re. 1 In trouve* par exempte, sur vm, des piiremcnts du Gara Krima, 
I™ dc l luargla* des siltons 3urges tri proforute de plusicurs mfcirc^ dus h un rabotage de ce genre 
.Ainsi la surface ri« gr& ifaitemssement, Teffritant dteltc-mcnu: ei range© par It* sahlcs, pub remise 
a mi par Je vent et oflerte dc nouveau sans defense A faction persr&tanie des agents de drfsWgatkm, 
sc rdiU il; Icntement. mail tnceawrumenf tn jjtiudre plus on moins grussterc. Certains de ces grfe& 
sont initurelEcment iti.iLiles; certaines altnvions sdReuses el Huoncuses srint i peine agregees. i?cs 
materiaux silionnt deviennent iibres de (antes parts, et ce sont tux qui alitnentent lea dunes.* 
du Sahara Aig. pp, 2 j 5 — 217). 
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I aw ol equilibrium, which effectually precludes all idea of the Desert of Lo|> being 
[fie place ol origin of the masses of sand that have accumulated farther to the west* 
Accordingly we have no alternative bat to seek for the origin of the sand in die 
Kumk-tagh in die first place, anti then, further, in die Tsdiol-tagh and the swelling 
which lies between those two ranges. And as an actual fact die whole of that re¬ 
gion does bear plain indications 01 being but the ruins of what it once was. As 
}ou travel from the Chan-tengn to the Bei scharu you find that die ranges and their 
crests grow continuous!} lower* as well as both more arid and more disintegrated. 
In proportion as water and vegetation diminish towards the east* die more do the 
materials liberated by disintegration fail a prey to the winds and their transporting 
power. It is not however the wind dm has levelled down the former summits of 
die kumk-tagh; they have been broken down by the forces of disintegration, and 
the process of demolition has been accelerated by corrasion. The storms then swept, 
and still continue to sweep, the loose material farther and farther towards the west- 
south-west. Thus a river of drift-sand has for countless thousands of years been 
streaming across the basin of East Turkestan* and when it has been unable to ad¬ 
vance larther* the masses of sand have gone on increasing in volume and the desert 
has extended more and more. When the migratory lake of Lop-nor shall finally 
have disappeared* and the extreme tentacle of the Tarim shall have died away in 
the sand higher up its course than it does now. the wind will then be able to ex 
eavaie the Desert of Lop unchecked, producing a deep depression, the centre of a 
never-ending aridity. 



CHAPTER XXXII. 


SPECIMENS OF SAND, DUST. AND MUD. 

Here it wilt perhaps a convenient place to state the results of the analysis 
of a number of specimens of sand, dust, and mud which I brought home with me. 
The specimens from the 1S94—97 journey are described by Professor Baron G* 
De Geer, and those from the [899—1902 journey by Mr* Gregori Aminoflf, under 
the direction of De Geer. For the present purpose a detailed mechanical anti petro- 
graphical examination was considered superfluous, a brief general analys Is being all 
that seemed called for. 

Each specbuen was tested with hydrochloric acid, in order to determine the 
carbonate it might contain, and with tlv magnet, to ascertain its percentage of mag¬ 
netite; and further it was examined with an ordinary microscope, to see if it contained 
organic remains. The magnitude of the particles or grains was determined by cora- 
parison with sedimentary products, after sifting them through a Schbne sorter. Grains 
possessing a magnitude of 2 to 0,05 mm. arc termed sand, those of o.dj to o.m are 
termed dust, acid those smaller than Q.oi are termed amid or day* Mixed products 
are classified according to the predominant ingredient* and by the same rule a dis¬ 
crimination was made between coarse-grained sand, 2 to 1 mm,; medium-grained, 1 
to 0,5 mm.: and fine-grained, 0.5 to 0.05 mm.* 

The following specimens were obtained in the Desert of Tschertschen, i. e. 
that part of the great sandy desert of the Tarim basin which is situated lie tween 
the lowermost course of the Tarim and the Tschertschen-darja, 

A specimen from the Ettek-tarim, taken on the 17th February 1900. consists 
of fine yellowish sand, principally non-rounded grains of quartz, mica, and felspar: 
strongly calciferous, w ith a moderate percentage of magnetite, 

Tlv- next specimen was taken from the lofty dune-accumulations beside the 
1 us-alghufc»ch on 7th Dec* 1899 — fine, yellowish sand, consisting of notwouuded 
grains of quartz, felspar, and mica (muscovite), and containing 

(-7 per cunt of grains bigger than 0.5 mm. 

9^3 » > » » less > 0.5 » 

This specimen was moderately calriferons, and had a large percentage of magnetite, 

^ PtUrm. MitiriL Er^ m^hu No. r y 1. p, j 6 S, where Prof. Lta Gecrb report co tbe KnectnMfns 
of my earlier journey win l>c found. 
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The following specimens come from the Desert of Tschertsch™. First, one 
Irom Camp. No. HI, taken cm 22nd December 1S99 — fine, yellowish sand; a pre¬ 
ponderance ot sharp-edged gmim of quarts;, mica, and felspar; strong!} caldferous; 
a heavy percentage of magnetite. On the same day we passed, in hajir No. 5, the 
flat-topped day terraces already described, and called by the natives jay dang. A 
5 P ec hoen taken there proved to consist of 

(1) loess concretions; 

(2) concretions of bog iron-ore; 

(3J a fragment of wind-worn, hard, black rock; 

( 4 ) two or three fragments of a weathered grey mineral. 

A specimen ol salt, taken from bajtr No. 13 on 23rd Dec. 1899, consists of 
common sail intermingled with sand. This substance is very common throughout 

t e desert wherever the ground is free from sand, and as a rule forms hard layers 
or cakes Qamelke). J 

In bajir No, 20 (25 Dee. 1S99), we found pure gypsum. 

On 27th I>ec. 1899 a specimen taken from the eastern side of a lofty dune- 
accumulation between bajir* No. 32 and 33 was composed of moderately fine, reddtsh- 
yellowish sand, consisting ol quartz, mica, felspar, and some dark rock, the trains 
not being especially rounded. The component grains were 

70 per cent bigger than 0.5 mm. 

30 > a less > 0,5 * 

\ en r slightly ealdferous; moderate percentage of magnetite. 

On the same day 1 took from another place a specimen of fine, yellowish 
sand, consisting of quartz, felspar, mica, and hornblende. Strangle calciferoiis: vera 
strong percentage of magnetite. 

In one of the last bajire towards the south I took on 5 th January 1900 a fine, 
ye lowish sand of quartz, mica, and felspar, the grains of which were less than 0.5 
mm.; strongly calciferaus; heavy percentage of magnetite. 

In order that these may be compared with the specimens from the more westerly 
parts of the desert. I will briefly quote some of the results obtained by Do Geer.* 

Proceeding now from east to west, we have first a specimen taken on 2nd 
May 1896 Irom Tschapaiukaldi. beside the lower T^hertsdicn^larja. It consists of 
faintly reddish, light grey sand, of moderate-sized grains, beautifully rounded, mostly 
of white, colourless or reddish quartz, with a pretty large admixture of orihodase, 
plagtoch.se, hornblende, and mica, and additions of quartzite, mica-schist, etc.; strontdv 

Another specimen of the 19th February 1896 from the region south of the 
Atschik-darja contains small I ragmen is of apparently seed anti other vegetable re¬ 
mains; m which there is nothing surprising, because the river is quite close? lur vege¬ 
table remains of that character could not penetrate very far into the desert without 
being destroyed. 

From Camp. No. VII immediately west of the Kerija-darja. I obtained on 26th 
January 1S96 two specimens, one from the north-east, i. e. tile windward side of a 
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* Peterm* Mitt,, Ergimzlift, No, [31, pp, ^3— 
Htdim, J«fwr 1* Ciwtral Atia* //. 
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dune-crest, and the other from the south-west or leeward side of the same dune. 
Both specimens are fairly calciferous: hut, whereas the grains in the former measure 
0-3 mm., those of the latter are seldom as big as 0.2 mm. The former contains 
the larger percentage of magnetite, and its colour is rather darker yellowish brown, 
more spotted with black, differences that are easily accounted for by the fact that 
die heavier particles were deposited by the wind on that side. Another specimen, 
taken in the Takla-makan on the 13th April 1895 from the leeward side of a dune, 
furnishes a still more decisive proof of the sifting of the material by the wind: for 
the specimen consists almost entirely of beautiful lamina: of mica, with rounded edges 
and from 0.5 to 2 mm. in size, consisting partly of biotile, partly of muscovite. The 
colour of diis peculiar micaceous sand is brown and silver)'. By way of a subordinate 
intermixture, the specimen contains also some very fine, strongly calciferous sand 
with a moderate percentage of magnetite. 

A specimen from Camp. No. XII, in the middle of die Takla-makan (24th 
April 1S95), consists of fine drift-sand, of a conspicuous yellow-brown colour, rather 
strongly calciferous and with rather a large percentage of magnetite, the grains being 
seldom larger than 0.2 mm. Another specimen taken not far east of the preceding, at 
Camp. No. Xl\ on 26th April, had grains of almost precisely the same dimensions, but 
of a somewhat lighter colour, as well as more calciferous and with a large percen¬ 
tage of magnetite. 

With regard to the specimens taken from the west of die Desert of Takla- 
makan, De Geer says, that one from Ordan Padschah (udi March 1895) consists 
of fine-grained drift-sand, of a grey, rather brownish, colour, s|>otted with black, 
very strongly calciferous, a slight proportion of magnetite, but with little mica and 
widiout vegetable remains, notwithstanding the propinquity of the site to the belt 
of oases. File grains do not as a rule exceed 0.2 mm. 

A specimen from a dune at Lajlik (isdi March 1895) is of a purer grey 
colour, and Is heavily impregnated with magnetite, but in other respects resembles 
the specimen last described. It contains grains of quartz, orthoclase, plagioclase, 
hornblende, mica, quartzite, mica-schist, and other schists, limestone, calc-spar, and 
garnet. Here again the dimensions do not as a rule exceed 0.2 mm. 

Two specimens taken at Camps No. II and IV immediately east of the Jar- 
kent-darja. in the middle of April 1895, consist of very fine sand, often less than 
o.i mm., of a light yellow-brown colour, with traces of magnetite, rather strong!) 
calciferous, and containing a slight sprinkling of small vegetable remains. Another 
specimen from Camp. No \ 1 is on the whole similar to these two, except that it Is 
sonu w hat darker and coarser, the grains being not seldom 0.2 mm. in dimensions. 

Both in the interior of the Desert of Lop and in die heart of die Taklamakan 
I picked up several cylinders of sand (fig. 199), 10 cm. long and 1 -2 cm. thick, com¬ 
posed of rather hard fine-grained sand. According to De Geer, these have been 
unmistakably cemented together by carbonate of lime, and shed off at the roots or 
stalks ot the kamisch. In this way particles of sand which ordinarily are only 0.2 
to 0.5 mm. in dimensions, form a solid accretional mass. De Geer righdy regards 
diese formations as proofs that vegetation existed when the drift-sand era began. 
In the Desert ot Lop, where similar sand-cylinders are abundant in certain places, 
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we are able to prove by other means that vegetation did exist. According to 
Aminoflf, the specimens found in the Desert of T.schertschen are as strongly calci- 
ferous as the specimens which De Geer examined from the Western Takla-makan. 

Unfortunately these specimens of sand which 
I brought home with me are all too few to warrant 
j>erfectly trustworthy general conclusions being 
drawn from them as to the changes the drift-sand 
may undergo in the course of its journey towards 
the west. And the difficulty is further enhanced 
by the specimens having been taken at such widely 
scattered and irregular points all over the desert. 

Apart from this, specimens which should, properly 
speaking, be compared with one another ought 
to lie taken from die corresponding sides of the 
dunes, and these again ought to exhibit the same 
disposition with regard to the direction of the 
wind; that is the specimens ought to be all taken 
from the west-south-west leeward face or all from 
the east-north-east windward face. The most 
conspicuous properties, and those which prove 
most clearly the occurrence of such a progressive 
metamorphosis in the sand, would naturally be the shape and size of the grains. 

1 lie following general summary gathers up the resutts of these characteristics in 
the case of the specimens above described. 

(1) I he sand-grains ol the Ettek-tanm region have not generally been rounded. 

(2) Those of the Tus-alghutsch are not round. 

(3) Most of the grains from Camp. No. Ill in the Desert of Tschertschen have 
sharp edges. 

(4) The grains from between bajir No. 32 and bajir No. 33 an: not esperi- 
ally rounded. 

(5) Those from Fschapan-kaldi have been beautifully rounded. 

(6) Those from the western Takla-makan are also beautifully rounded. 

Now it cannot be pure chance, that the alteration in shape which these six 
typical specimens exhibit agrees so well with the law which would a priori be ex¬ 
pected to obtain throughout the desert. The nearer the grains lie to their primary 
source, the Kumk-tagh, the sharper are their edges; and in proportion as they travel 
towards the west, they become increasingly more rounded in consequence of the 
filing, friction, and rubbing to which they are there subjected. Still, as I have al¬ 
ready said, it is difficult to derive any clear conception of the extent to which the 
law obtains; for if it really does hold, we should expect to find in the Desert of 
Lop, across which the greater part of the drift-sand has been swept that now fills 
the western deserts, nothing but sharp, angular grains. But, as we shall see pre¬ 
sently, when 1 come to describe the specimens taken from the Desert of Lop, perhaps 
most of the graias there are also rounded. For instance, while the grains in one 
specimen taken on 1st April 1900 to the north of the Kara-koschun are not rounded. 
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those of another specimen have very sharp edges and contain splinters of gypsum, 
though these latter were probably in situ. Possibly the explanation of the occur¬ 
rence of rounded grains, intermingled with sharp-edged ones, which appears to cha¬ 
racterise the Desert of Lop, may be this: the former come from the most eastern 
parts of the Kuruk-tagh and the Bei-schan, and consequently have a very long way 
to travel before they reach the Desert of Lop, while the latter are derived from the 
western Kuruk-tagh, and thus have travelled but a relatively short distance. And 
support is lent to the view, that this really is the cause of their contemjHiraneous 
presence, by the general summary given above. If we comj>are (2), (3), (4), and 
(5), we sliall notice that the smoothness and roundness of the sand-grains increase 
regularly from north to south: in the extreme north they are not rounded at all, 
at Camp. No. Ill they are sharp-edged, at bajir No. 32 not especially rounded, and 
at Tschapan-kaldi, in the extreme south, they are described as beautifully rounded. 

I he last-named are derived from the mountainous regions in the extreme east-north¬ 
east and north-east, where the wind-relations are the same as those which obtain 
in the Desert ol Lop. Specimen (4) may' come trom the region east of the Alt- 
misch-bulak; and specimens (3) and (2) from the extreme west of the Kuruk-tagh, 
e. g. the region of Budschentu-bulak and Suget-bulak. But on this point we cannot 
feel quite certain until we have a large number of specimens taken along one straight 
line running right across the desert from the one side to the other, beginning at 
Ullugh-kol and proceeding west-south-west all the way to Karghalik; but practically 
it would be almost impossible to make such a collection. 

With regard to the size of the grains, the descriptions given above furnish 
the following summary: — 

From Tus-alghutsch they are, with few exceptions, less than 0.5 mm. 

Bajir No. 32 — for the most part greater than 0.5 mm. 

In the desert immediately west of the Kerija-darja, 0.2 to o.j mm. 

In tilt: west of the Takla-makan, the laminte of mica are 0.5 to 2.0 mm. 

In the middle of the I akla~makan Desert, seldom greater than 0.2 mm. 

In the western I'akla-makan. not seldom 0.2 mm. 

In the same desert, immediately east of the Jarkent-darja. frequently less than 
o.t mm. 


At Lajlik, generally not more than 0.2 mm. 

At Ordan Padschah. generally not more than 0.2 mm. 

Although these specimens were gathered at hazard, nevertheless they appear 
to prove pretty conclusively, that the sand grows finer from cast to west;’and this 
is indeed just what we should expect, seeing that the desert is one in which the 
prevailing wind — the agency by which the movements of die sand are exclusively 
regulated — blows from east to west. The specimen of rounded mica, 2 mm in 
diameter, which comes from the western part of the Takla-makan proper is only 
an apparent exception. The lamina: of mica have been sifted by the wind and ire 
only accumulated on the steep leeward sides of dunes that face the west and south¬ 
west, as they do in the Desert of Tschertschen. They occur within a very cir¬ 
cumscribed area in the vicinity of Camp. No. IV.. situated west-south-west of the 
Tusluk-tagh and 1 schoka-tagh. And equally whether they are derived from any 
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part of these mountains or have been brought there from the mountains which hem 
in ICast I urkestan on the west — for the westerly winds do sometimes blow there 
the seat of their origin is certainly not very far distant. Anyway we may not 
assume that they come from the Kuruk-tagh; for the distance is so great, that they 
would be reduced to powder by friction on the way; and we should also find in the 
eastern part of the Desert ot Tsehertschen similar laminae, only bigger than 2 mm., 
whereas in point ot fact there are none. Moreover there exists good reason to 
believe, as I have attempted to show, that the constant east-north-east wind of the 
Lop country does not prevail in the western parts of the basin; the winds there are 
more irregular and more variable. 

1 he following specimens are derived from the Kuruk-darja, the Desert of Lop, 
and the Desert of Gobi. 

At Camp. No. \ II. I took, on 14th March 1900 from the terraced bank of the 
Kuruk-darja. a specimen of yellowish brown dust, strongly calciferous, but with no 
magnetite to speak of. A specimen from the edge of die upper saj terrace facing 
die Kuruk-darja, taken on 19th March 1900, consists of yellowish grey powder) 
sand, moderately calciferous, and with a moderate percentage of magnerite. Another 
specimen from the bottom of the Kuruk-darja, taken on the 20th March 1900, is 
very similar — yellowish brown dust, strongly calciferous. and with no magnetite. 

In the northern part of the Desert of Lop I took on 10th March *1901 a 
specimen of grey powder)' clay. Two days’ south of that point we found, lying 
loose on the surface, concretions of gypsum, containing a certain percentage of cal¬ 
cium carbonate. Yet one day farther south (13th March 1901) the ground consisted 

of yellowish grey powder)' sand, moderately calciferous, and with slight traces of' 
magnetite. 

Along the line I levelled across the Desert of Lop. and in the middle of the 
desert, I obtained on 13th March 1901 a specimen of sand which contains splinters 
of gypsum as well as shells of I.im me a ova/a and a quantity of vegetable remains; 
it was strongly calciferous, contained a moderate amount of magnetite, and the 
grains consisted of 

6.3 per cent. 2 to 1 mm. 

6.3 > » 1 to 0.5 mm. 

and 87^ > > less than 0.5 mm. 

Here then the sand-graias are considerably bigger than anywhere in the 
Desert of Tsehertschen. 

On the 14tii March 1901 I took a specimen of common salt, which contains 
also some H. SO, and Mg. 

A specimen of clay taken on 30th March 1900 from the middle of the Desert 
of Lop. between Camp No. XVII and Camp No. XVIII. is pronounced by Aminoflf 
to be mud; which Is undoubtedly perfectly correct, for the region in which it was 
taken was formerly occupied by the lake into which the rivers of the Tarim system 
formerly emptied themselves. The characteristics of the specimen are — grey, argil¬ 
laceous, calciferous, powder)' sand. 

From Camp. No. XIX on 1st April 1900 fine, yellowish-grev sand, 
less than 0.5 mm., containing quartz, mica, and felspar, and two or three lamina* of 
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gypsum; the grains nol rounded; strongly calciferous; a heavy percentage of 
magnetite. 

From the Insert of Gobi on 30th January 1901 — line, reddish yellow 
drift-sand, consisting principally of quartz, felspar, close black-grained rocks, am! 
mica; most of the grains rounded, moderately caletferons. strongly impregnated 
with magnetite* The same day I took from a >jardang terrace another specimen 
of reddish yellow* fine powdery sand, the grains predominantly round, moderately 
calciferols, with a large percentage of magnetite. 

On the 3th February' 1901 l took the following remarkable specimen of line, 
rather round and polished gravel out of a very thin laser lying upon low dunes of 
drift-sand* It consists of 6.5 per cent of grains of quartz, and silidous slate, together 
with some eruptive rocks of younger age, exhibiting a semi-porphyri tic structure. 
I he grains consisted ol 65 per cent, bigger than 3 mm* 
ami 35 > > less than 3 mm. 

On the same day 1 took a specimen out of a high detached jardang, forming 
a tablc-likc delation — yellow powdery sand, strongly calciferous, no perceptible 
trace of magnetite. 

On 7 th February' l selected a specimen from the clay terrace at Toghrafc- 
kuduk. consisting of (t) reddish, calcareous day; (a) cemented sand, consisting 
principally of grains of quartz and felspar less than 0.5 mm., and strongly calciferous. 

From the distinctly marked terrace which borders on the north the part of 
the Desert of Gobi that I crossed over, 1 took on 9th February 1901 a specimen 
of yellowish brown dust, which Amin off considers, and rightly, to have belonged to 
a loess formation; it consists principally of grains of quartz but slightly rounded* 

The specimen of fine gravel or Coarse sand described next came from the 
clay desert which we crossed on the iSth February 1901, It contains: 

(1) well-rounded grains of quartz, very often with their surfaces slightly abraded 
by the wind; 

(2) similarly rounded grains of silicious slate: 

(3) a few grains of felspar; 

(4) crystals of gypsum, showing fades of (1 ro ) 4 (010). and (nr): also a twin 
crystal 

The grains are 71 per cent, bigger than 2 mm. 

and 29 » > less * *■ * 

1 lie quartz + felspar — 24 per cent. 

Sihcious slate -- 57 * * 

Gypsum = rg * * 

Here it may be convenient to adduce the information which Prof. De Geer 
and Aniinoff have given me regarding the vertical section, alluded to m the chapter of 
J.ou-hn where it is also reproduced. Hie section belongs to tin. 6th Murch 190 k and 
is that of a deposit of Lop sediment. The bottom layer is of a yellowish grey colour, 
b rather strongly calciferaus, but contains no appreciable proportion of magnetite 
The second layer Is light grey, U rather strongly cafciferous. and contains fragments 
iA finer grey matter, I he third layer Is also light grey and rather strongly calciferous. 
In this connection it is especially interesting to notice the evidences of organic fife; 
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for the layer exhibits specimens of Ltmncca auricularia , (a variety of the same 
species, which occurs everywhere throughout the old basin of Lop-nor, is called L. 
ova to) and a species of Planorbis y very closely resembling P. marginal us y but 
" ithout the lip to the shell: also the vertebra of a fish. I his last is however so 
decayed that it is impossible to determine what species it belongs to; though there 
can hardly be a doubt but that it belongs to one of the species of fish now living 
in the Kara-koschun. Did time and opportunity permit, an examination of the various 
layers over a small area would probably reveal numerous vertebra? of fish, if not 
entire skeletons. 1 he discoveries would however all belong to the* same species, anil 
investigation would hardly pay for the trouble, because we already |>ossess more 
than sufficient proofs that this spot was formerly situated on the shore of a 
freshwater lake. 

The fourth layer from the bottom is a light yellowish 
grey, and rather strongly calciferous. Like the layer 
immediately below it, it contains shells of the same species 
of PI a nor Sis as well as the seed-vessel of some plant. 

I he topmost layer is also light yellowish grey, is intermingled 
with fine sand, and is rather calciferous. It contains shells 
of Umncca auricularia and the same species of Planorbis 
as the two layers immediately below it. In this layer 
the vegetable remaias are more abundant than in the 
lower layers. 

On PL XX I have brought together a number of 
mollusc shells from the Desert of I.op. In the top row are 
five more or less well preserved specimens of Limtuca 
slagttalts; in the second row seven specimens of Limtuca 
auricularia , especially well-preserved and free from blemish, 
probably they were quite recently dissected by the wind 
out of the freshwater sediment in which they lay inclosed 
for centuries. In the third row we have nine more examples 
of the same species; their bleached appearance, rough exterior, 
and jagged edges show that they have been for a long 
time exposed to the influence of the atmospheric elements; 
from this cause they become eventually brittle and crumble 
to fragments, and finally are destroyed altogether. The 
fourth row contains nine more specimens of Limtuca 
auricularia , still filled with clay as hard as cement, with Fig 200. a wind- won* stone, 
sand and fragments of shells, which they brought with them wuartzitic sandstone. 
from the sedimentary beds in which they lay buried. The " ,HE nRSERT or Lor * 
fifth row consists of ten small, well preserved examples of the same species, which 
have quite recently been exposed. In the lowest row are specimens of Limtuca 
ovata and Planorbis , taken out of the three uppermost layers of the last vertical 
section from l.ou-lan. 

Finally, I adduce the results of the examination of certain specimens of flu- 
viatile mud. The first was taken out of the bed of the Jarkent-darja at Schaschkak 



4JO TJIE CENTRAL ASIAN DESERTS* SAND-DUNES. AND SANDS- 

on 20til September 1899. It consists of fine, light-grey sand of quartz, mica, felspar, 
anti hornblende, and is strongly caJriferous, with a moderate proportion of magnetite, 
A specimen from the Jarkent-darja at Kumk-asti (taken on 2nd October j 899 \ 
consists of grey calcareous, argillaceous dust, w ith no perceptible traces of magnetite, 
A specimen of 7th Octolier 1899 from the bottom of the Tschol-kol consists of grey 
argillaceous powdery sand, strong!) calciferols, but with only slight traces ol magnethe. 
Owing to the connection that exists between the Tsch&l-kd! and tile Sonjn-kGl. It 
may he assumed tiiat this specimen contains only a small proportion of river mud, 
the greater part consisting of drift-dust and drift-sand, which have settled in the 
lake, A specimen taken out of the bed of the Jarkcnwlarja on the ibth October 
consists of fine light-grey sand, though only a few grains of mica and gypsum are 
coarser than 0,5 mm. The rest, consisting of quartz. mica, and felspar, is much 
finer. Jt is moderately calciferous anil has a very heavy proportion of magnetite. 
Another specimen from the bed of the JarkcM-darja, taken on the right side, at 
Matan, on 24th October, consists of very fine, brown-grey, calcareous sand. On 
2nd November 1 took immediately below LiLschlik. at the confluence of the Kara- 
kirtschin w ith the Tarim, a specimen of grey day, highly calcareous. 

On 6th November I took out of the Tarim at Boston the following specimen 
of the mud at the bottom — a yellow-grey, very fine sand, consisting of quartz, 
felspar, mica, and hornblende, strongly calciferous, and with a vers heavy percentage 
of magnetite. On the same day another specimen was taken a little lower down, 
at Kara-daschi* which possesses essentially the same properties as the former — 
light grey, very fine sand, of quartz, felspar, mica, and hornblende, moderate!) 
catriferous, and with a large percentage of magnetite. A specimen from below 
the mouth of the Intschika. taken on 14th November, is grey argillaceous dust, 
moderately calciferous, and with no perceptible traces of magnetite. From Mungus- 
asti. on the 23rd November, comes a fine yellowish sand, the grains less than 0.5 
mm., consisting principal!) of qujirfz, mica, and felspar, strongly calciferous, and with 
but slight traces of magnetite. Lastly a specimen from the bottom of the Tarim 
on 2nd December 1899 — very fine sand, yellow-grey, moderately calciferous. and 
with a moderate proportion of magnetite. 

Hie places from which these specimens were taken are too few and too wide 
apart to justify any general conclusions. For such conclusions ive require a regular 
series* with precise data as to die local relief and the velocities of die river. It 
would also be very important to know whether each specimen were taken from the 
alluvial or from die eroded side of the river. 
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CHAPTER XXXIII 


FROM THE ANAMBARUIN-GOL TO THE DESERT-RANGE. 

I he preceding' chapters of this, and the whole of the first, volume* being the 
text to my atlas, have dealt exclusively with the physical geography of the lowlands 
in the centre of Asia. Before 1 proceed to give a general risumi of the hydro- 
graphical system ot the larim as a whole. I must urst devote a few words to yet 
one more journey across the desert, between Anambaruin-gol and Toghiak-kuduk, 
that is across that part of the Desert of Gobi which lies between the Kara-koschtm, 
Sa-tscheo, the Astin-iaglu and the Kuruk-tagh, in the course of which journey I 
crossed the east-north-east extension of the desert that Prschevalskij calb the Kum- 
tagh. I his journey was performed immediately before that to the BeMchan and 
Kuruk-tagh described above, ami before the levelling of the Desert of Lop, Con¬ 
sequently I had the same equipment as on that occasion, namely sewn men, ten 
camels, and three horses, 

Iliad occasion to Send bach to A Mai two or three of my men with some 
horses from the point where the Anambaruin-gol breaks through the outside border- 
range of the Astm-tagh, where 1 had one of my principal camps of control. One of 
the men I sent back, Fokta A hum was especially well acquainted with the region, 
and had repeatedly made die journey between Abdal and Anambaruin-gol. I there¬ 
fore seize die opportunity to name the points at which he intended to halt during 
his journey, and I do it the more especially as 1 myself never travelled by that route! 
ami consequently am unable to give any personal description of it* The road runs 
along the northern foot of the Astin-tagh proper, but is apparently for the most part 
separated from the desert by hills and low elevations* Hie first hall Tokta Alum 
proposed to make was west of the pass of SchHang-co, the succeeding stages being 
Ku-sduii-cha, Up-chi-tjuentsa. Toghrak-bulak, Kamuschluk-bulak, Chodschrahukur, 
Kum-bulak, Tasch-kol, Goletschen, Dscho-bulak, Musluk-saj, Kosch-bulak, Similanu- 
Dschan-bulaghi, Basch-kttrghan* Toghraldik-tokaj, Tatlik-bulak, l lunylughu J hmgluk, 
and Abdal, all being places where there exist springs and grass* The journey could 
thus be performed comfortably in nineteen days. My man was a reliable man, and 
I have therefore reason to believe that the names which I have just enumerated are 
correct. They also agree tolerably well w ith Lhe nanus recorded by Uttledale, who 

Ji-HfMtr in Cmtraf ,-tnht. //, 
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travelled by this same road in 1893 when proceeding front the Lop-nor to the Kuku- 
nor. Some of the names on his map are corrupt, though they can Ik- easily recog¬ 
nised. Two are different from those given by Tokta Alum. Lktledalc's itinerary , 
going from east to west, is as follows: Nanambal (a corruption of the Mohammedan 
Chait-ajnbal, which again is a corruption of the Mongolian Atutmbar)* Kong-lugu, 
Pushan-saj, Khoya Suga-bulak {= Chodscha-schukur). Kum-bulak, Yash-kul ( Tasch- 
ktiP). Galechan-bulak, Jo-bulak, Kosb-bujak, |an-bu)ak 1 SimflamH Hit hand ulaglu), 
Tatllak-bulak (= Tailik-bulak, below Baseh-kurgIvan), Kurghan-buUk. Ashtshi-butek 
(— AtschikTnslakb I una-chorakp)* and AbdaH In vol, III I shall Have occasion to 
discuss this road again. 

Below the open expansion of the valley, in which we encamped and which we 
quitted on the cjth January 1901. the Annmbaruin-gul flows towards the west-north¬ 
west. breaking through the parallel range to the north in a pretty broad straight 
glen with a gentle tall. Hie actual channel, in which the current was excessively 
small because of the prevailing cohl, is filled with sheets of ice. some small, some 
pretty large. The channel is bordered by- terraces, frequently precipitous, and 
in tile upper part of the glen 4 m, high, though lower down tmh 3 or : m. Tlu 
mountains on the right-hand side of the glen are quite low and rounded, ivliilc 
those on the opposite side are both higher and of more imposing dimensions. 
In an expansion on the right hand side of the glen we found three houses, 
the stone walls of which, though but scantily plastered, were in a good state of 
preservation, while on the gentle slopes around were traces of square patches of 
cultivated ground and of irrigation canals from the brook. In vol. Ill I shall 
mention several similar deserted villages; most of these were formerly inhabited by 
1 ungarts, Immediately below the village 1 have just described, the mountains 
begin to divide and break up into detached groups, vvltile at the same time the glen 
widens out. hventually it foetus two valleys* separated from one another by an in¬ 
dependent ridge. The valley on the right, through which the Anambarnin-gol 
flows* is narrow and filled with gravel, but the one on the left is (latter and more 
open. We chose this last to travel down. As it proceeds, it is joined from the left 
by two or three eroded watercourses coming down from the Astm-tagk The ground, 
although stony, yielded a fairly plentiful supply of scrubby plants. A little bit farther 
on the two branches of the glen reunite; and even before the river emerged from 
the lowest slopes of the mountains the ice-formations in its channel had come to an end. 
A short distance farther to the north the channel grew broader still and shallower* 
as well as more indistinct, until finally it ceased altogether, or rather dwindled away 
m a number of small riv ulets filled with gravel, and all running towards the north. 
From the last patch o! ice we carded a supply sufficient to serve us for ten days. 

In the upper part of this transverse glen I observed fine-grained granite, with 
white veins, dipping 79 0 towards S. 55° W.; in the middle quartzite lying 76* N-; 

X ,s : T tkmn a hlack * hardt VCf y ***** variety of rock dipping 52 s towards 

Ihr mouth of the glen is guarded both east and west by several projecting 
spu^ and promontories* which gradually melt into die level desert; and as we ad¬ 
vanced towards the nonh-north-west these became fused together* allowing the two 
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parallel ranges, of which the Astin-tagh here consists, to stand out with increasing 
distinctness* The more distant range, the Tsagan-ula, Is lofty and massive, with 
a beautiful and clearly outlined crest* at that time covered with snow* The nearer 
range, to the north, the range through which the stream cuts its way* is considerably 
lower* and less wild and craggy* Both the character of the scenery and the t natures 
(if the ground then underwent a total change* W ithin the course of a single hour 
we found ourselves transferred from the mountains to the level steppe- 1 ire gravel 
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decreased in quantity, and finally ceased almost entirely- The snowy covering, which 
was continuous and unbroken beside the Anambaruin-gob now grew thinner and 
thinner, as well as patch;. Hie soft ground, which was seamed by a number 
of tinv rivulets or water-channels* and sank slowly, so slowly as to lie almost 
unnoticed by the naked eye, towards the north, was overgrown with k&uruk and 
tertzken bushes, forming in places pretty thick scrub, though lower down they were 
more scattered. Of drift-sand there was here not a single trace. Before us the 
small detached desert-ranges were noticeable from their varying bright red colours, 
but otherwise they were strikingly barren anti desolate. Immediately to the right of 
our route ran a little isolated ridge, continued northwards by three small hills. Gro- 
graphically this ridge is no doubt an offshoot of the Astin-tagh* although it is now 
separated from it. There was another similar isolated ridge on our left* Between 
the Astin-tagh and the desert-range we should have to cross over on the following 
day the view to the west was open and uninterrupted for a vast distance across the 
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flat un diversified country, though to the east it was impeded by northern spurs oi 
the Astin-tagh- The massive Anambamin-ula, in so tar as it was visible above the 
district of Sa-go, stood out sharply and distinctly* We encamped near the last oi 
the three small hills in a dry watercourse, which was bigger than any we had yet 
seen. At that spot there was an abundance of steppe vegetation, and snow was still 
lying under the slicker of the terraced hanks* There were wild camels in that region. 



tigr ZOJ . must quail 1 bit or the desert Riser. 


< hi the 28th January the wind blew from the west-north-west* and the sky was 
clouded. while the atmosphere was thick with wind-blown dust, obscuring for the 
most part the Astin-tagh. Of the desert-range we could see only the nearest fea¬ 
tures, everything else, including the little [leaks from which I took my I tarings the day 
before, was swallowed up in the haze. The surface was easy to inarch over, although 
gravel was still plentiful; but we were able to ride for the most part in the little 
gullies, which were coated with hard coarse sand* These dry torrents, which are no 
doubt caused by temporary showers, are here very numerous and run in every direc¬ 
tion, No sooner were we across one than down we went Into another* Thev arc 
seldom half a meter deep, but in general extremely shallow, though at the sides, 
which arc sharply sculptured, they show distinct evidences of rainwater erosion. We 
directed our course towards the N, 30° Wthe desert-range appearing rather lower in 
that direction; moreover the dry watercourses all ran in that direction too. In addition 
to the scrub already mentioned, we now had tsch&kkandc, a species of tamarisk, with 
stubby sterns, roots, and branches, but unusually vigorous. These bushes are thickest 
at die edges of the larger gullies, but thin out as they recede from them. Their leaves 
were still green. Here were also numerous withered bushes of a similar character. 

1 in the left a rounded, terrace-like swelling gradually came into view, being at 
first 1 1 3 m. high, afterwards 2 to 3 m., and bordering a larger watercourse into 
which several of the smaller ones gathered (fig, 204), 
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Tilts watercourse then joined, at an acute angle, the principal channel of the 
region, which was about too m. broad and distinctly marked, though shallow. Its 
bottom was covered with dry. cracked argillaceous ninth diversified at intervals by 
patches of gravel. An abundance of steppe scrub was growing on its banks, but 
there was none in the channel itself. Contributory channels entered from both sides, 
thus helping to form its sn/\ Immediate!)’ above us this dry torrent came from the 
S, 63 IL, and below us it proceeded on towards the N'. 68^ \V. TJius in the longi¬ 
tudinal valley between the Astiri~tagh and the desert-range, the deepest part of which 
is occupied by this watercourse, the ground slopes towards both the north and the 
west* and possibly it continues to slope in the same directions all the way to the 
Desert of Lop-nor. At all events the desert-range Is not pierced in that part by 
any transverse glen from the Astin-tagh, l>ut lies like a threshold or bar athwart its 
torrents, compelling the water to flow towards the west. The watercourse runs 
therefore close to the foot of die desert-range and some small reddish spurs or 
shoulders that jut out from it actually help to form its bank. To the west the view 
was again impeded by small groups of bills, low and detached; while to the east 
the country, so far as we were able to see through the hazy atmosphere, appeared 
to be open. The largest of llie detached hills lay to the north-west. 



We made our way up by a rather narrow glen on the right, which was tra¬ 
versed by a distinct dry’ torrent, and crossed the mountain-range by a pretty' easy 
hel, beautifully rounded and convenient to traverse. Here vve found a small heap 
of stones in a good state of preservation, and in a couple of places on the northern 
declivity of the pass perceived tracts of camp-fires, extinct ashes anil embers ly ing 
between three stones arranged In a particular way to support a cooking-pot. Whe¬ 
ther this was a desert Toade from, say, Chami to Tibet, or merely a hunter s 
track from Anambar, it is dilticifit to say. Possibly it has some connection with the 
route I have mentioned as existing in the eastern Kuruk-tagh, 
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lire drift-sand litis heaped up on both sides of the pass, though id no great 
quantity, and without forming dunes* On the northern face of the pass, where patches 
of snow were still tying, the suksnk (saksaul) hushes were large and vigorous; though* 
strange to say, there was not a single one on the southern side. 

On the latter slope the rocks consisted of fine-grained, grey grand*- and veined 
granite dipping 67 towards S, 70 W. At Camp No. CXXXIIl there was granite 
in various shades of grey, dark yellow, and reddish yellow, as well as pegmatite. 
Seen from a distance, the faces of the cliffs had a reddish dnge. I hej lay at 45° 
towards N. 5' H. 

All day on the 29th January we followed the Toad I have alluded to; it was 
plainly indicated by cairns of stones, crowning small hills and spurs that jutted out 
at right angles from the mountains. The iguide-posts* consisted sometimes of a large 
flat stone and a small one propped one against the other, sometimes of a cubical block 
with one or two smaller, round stones resting upon it. The road or track itself is 
for the most part obliterated; nor is that at all surprising, because it runs principally 
along the bottom of the eroded gully, down which water sometimes flows. The 
great number of these landmarks indicates that this must once have been a much 
frequented route; for were it only a by-path, used occasionally, these heaps of stones 
would not have been built. Possibly it may have been used by pilgrims bound 
for Lhasa. 

When looking across the desert front the termination of the An antiha ru i n-gol, 
we seemed able to distinguish dearly two parallel desert-ranges; but all this day 
we travelled amongst nothing but small hills, forming a labyrinth of groups and de¬ 
tached knots, seldom arranged in distinct ridges and chains. Their outlines are not 
however rounded, but the bare rock is exposed almost everywhere. Some of these 
groups of rocky heights are <>f pretty respectable dimensions, and rise steeply and 
abruptly from the desert, their bases unencumbered by any talus slope. It almost 
looks as though the transportable matter were relatively speedily pulverised by die 
atmospheric elements and at once swept away. And yet there would appear to have 
been in reality two parallel crests, for whilst crossing this desert-range, as we were 
then doing, at right angles, we traversed two distinctly marked passes. 

Upon leaving Camp No. CXXXIII we travelled north along the watercourse 
which starts below the first pass, and found it grow gradually bigger as it picked 
up contributories from both sides. All the same, it tlid not appear to be the prin¬ 
cipal watercourse of the locality, for it was joined by three others from the right, all 
bigger than itself, and coming apparently from loftier, broader parts of this first desert- 
range. hi the south-eastern prolongation of each of these three valleys there is a 
gap or notch, corresponding to a pass over the range, and fur away in the same 
direction we could just make out, like a light Husky cloud, a snow -clad shoulder or 
summit of the gigantic Anambaruin-tila, From glimpses that we obtained of the 
country to the north-east, it appeared to be in that direction considerably lower. 
There were, it is true, some reddish heights; whether they were dunes or fragmentary 
mountains, I was quite unable 10 determine* 

The lower part of our valley is very broad, the mountains receding on both 
side*, and all that remains in the vicinity of the road are small clusters of hills. At 
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the same time she watercourse grows more undecided, its skies being only a foot 
high at the most. In one place a couple of sign-posts show that the road deviated 
from the watercourse for a little distance* and made a short cut across the fiat 
slopes on the right-hand side of the valley. Then the steppe vegetation thinned 
out, and tiie saksaul ceased altogether. A little bit tower down tile principal water¬ 
course, and with it the valley, bends to the east-north-east, being fenced in on 
the right by a mountain-ridge, massive and craggy, from which short spurs jut across 
the valley. The landmarks indicate however, that the ancient road did not follow this 
main valley, but ascended a side-glen coming from the north-west. On the west side 
<>I this last there is a very imposing grey mountain-knot, the biggest and most 
Compact ul any in all that region. Here the water, a rare visitant, has scooped 
out ravines and deep gorges in the soft material, leaving rounded hills between. 
Here there ’teas no snow; in (act we saw none all day, with the exception of two 
liule patches In exceptionally sheltered positions. The head of the glen we were now 
following was overhung by lofty black cliffs, and to avoid them I struck up into a side- 
glen on the left, which in a quarter of an hour fed us to a very easy pass, crowned 
with a heap of stones. I 7 or a short distance Immediately below the pass the northern 
slope is steep and thickly strewn with gravel; but after that the surface falls away 
gently and gradually towards the north* On this vtrsant the watercourses are more 
undecided and less plainly indicated than on the southern side of the pass. Thu 
broad valley we were following is inclosed between two big mountain-spurs, which 
terminate upwards in nigged pinnacles and denticulated crests, showing various shades 
ui black, grey, white, and red; and the farther we advanced the more were their 
slopes buried under drift-sand, reaching a considerable distance up the mountain-side* 
Then our valley is joined from the left by a second valley, very’ similar to itself* 

I he valley s here are open and broad and are Inclosed between barren, desolate 
mountains* which, like the Masar-tagh, are die last fragmentary relics of a former 
vast mountain system. Towards the end of the valley the saksaul appeared again, 
and reached 3 10 4 meters in height* remarkably fine, vigorous bushes for such a 
dreary region* Another bush, jantak {Alhagi camrforum). also grows there* The 
vegetation is however richest in the mouth of the valley, where two arms of the 
mountains, one from the left, the other from the right* approach one anodier like the 
daws of a gigantic crab, leaving only a relatively narrow opening between them. It 
is within the shelter ol these giant arms that the vegetation I Have mentioned is able to 
thrive, safely protected against wind and drift-sand* The only drift-sand that does pene¬ 
trate within that stony fence has arranged itself into quite small dunes* but the slopes 
ol the two arms are deeply buried in it. Here again at Camp Xu. CXXX 1 V we 
found signs of human presence in a species of temporary fireplace, made of stones, 
in part still blackened by soot* 

We had travelled all day through granite* Below Camp No* CXXXIII it was 
dark-coloured, fine-grained* and greatly weathered, dipping N* A little lower down 
it was grey, and medium-grained, and accompanied by pegmatite with similar pro¬ 
perties, dipping S3 towards N* 15 0 E* Then came red, fine-grained granite with some 
vetoing, and dipping Sy* N* On the threshold of the second pass the granite was 
dark-coloured, fine-grained* veined, and strongly disintegrated, its dip being 79 0 
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towards S. 35 0 W. At the end of the day’s march it was coarser and of a light 
red colour, and dipped 56° towards S. 5 W.; and immediately below that came 
marble, disposed at 49 0 towards the S. 35° W. I he extreme left wing ol the 
mountains consisted of coarse-grained grey granite, resembling pegmatite, and lying 
74 0 to the S. 30° W. The rock was everywhere very distinctly bedded at the 
dips stated. 



Fig. 205. riuht side ok the valley which oi»ens out into the sandy desert. 

This journey across these small mountains was sufficient to afford a tolerably 
clear idea of their general orographical structure. If they do belong, as seems likely, 
to two parallel ranges, then, at all events in the region where I crossed over them, 
they are intimately interrelated and intermingled. Littledale depicts them on his map 
as two separate and quite distinct ridges, running in straight lines; but he only saw 
them at a distance, from die south, and is thus manifestly wrong. But he was at 
all events the first to testify to their existence. 

On both the 29th and the 30th. January the wind blew from the north-west, 
but was more noticeable because of its coldness than because of iLs force, for it 
never once displaced the drift-sand. The sky was clear, except for light clouds in 
the south; but the atmosphere was not perfectly pure by reason of the dust, so that 
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our view across the desert-ocean, on the margin of which wu once more found our¬ 
selves,, was limited. 

Here, where the hard rock comes into immediate contact with the light pul¬ 
verised rock-material, there exists a very peculiar type oi landscape. I he shallow, 
eroded watercourse hugs closely the foot of the western »daw> of the mountains, and 
after sweeping round it in an arc penetrates north into the sand, describing innu¬ 
merable windings, k is so closely invested by gigantic dunes til at its narrow, sharply 
cut channel could not be observed from behind them. if. instead ol following the 
torrent, we had travelled along the terraetHike, sand-covered heights above, at Lhe 



Fig. 206, another v lew or the same. 


foot of the lofty cliffs rrn the right, we should at once have become entangled in a 
chaotic labyrinth of high dunes, displaying none of the regular and favourable archi¬ 
tecture of the dimes in the Desert of Tschertschen. The northern slope of the roekv 
projecting »claw> on our left was covered more than half-way up with wave-shaped 
dunes; and without doubt the same thing has happened all along the northern face 
of this desert-range. Immediately along its foot the dunes have piled themselves up 
to twice their ordinary height, like the breakers on a rocky coast- Smaller obstacles, 
such as tamarisk-mounds and poplars, are avoided by the sand, which arranges itself 
round them in an annular dune, a consequence of the arrest of the atmospheric cur¬ 
rent when passing the obstacle. On the sides of the mountains the effect appears 
to be different. Where the slope is not too steep, the atmospheric current merely 
deviates vertically, and thus its power of transporting the drift-sand is not checked. 
It might be expected that the individual dunes would indeed Ire able to climb up a 
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steep mountain-side as easily as they do up the diintr accumulations of the Desert 
of Tsehettschen, But this is not the case; tor these two mountain-arms, which are in 
any case not very much higher than the dune-masses of the Desert of l schertscheiu 
place an insurmountable Ejarrier in the way of the invading drift-sand a wave-breaker 
as it were to stop their adv ance. The small dimes which have drift* d within them have 
entered direct by the rocky gateway. This goes to show, that the wind is not able to Hu 
the drift-sand to any very great height above tin: surface oi the earth. It is well known 
to all who have had personal experience of a hard tempest in a drift-sand region, that 
by tar the greatest amount of drift-sand travels immediately above the surface of the 
earth, the individual grains being rolled along by the wind, ft is only the lighter, smaller 
particles that are lifted one or two meters above the ground. The impenetrable haze 
which comes on during a desert storm is caused by the fine dust, which in part is already 
intermingled with the sand, tn part is caused by the friction of the sand-grains one upon 
the other, Yet even this drift-dust does not ascend to any great height. In very violent 
gales in the Takla-makan I have observed the blue sky shining in the zenith, while in 
a horizontal direction I was unable to see farther than a score of meters or so. 



Ike watercourse shoots away from the mountain foot at a right angle. The 
dunes on both sides nf it are but El up for the most part in pyramidal shape. We 
therefore selected the bed of the watercourse as the most convenient route by which 
to make our way through them. Its bottom consists in part of hard, grey ish yellow 
clayi in part of sand, and lias an imperceptible fall towards die north. But in places, 
even in the bed nf the watercourse, the original soil is to some extent sanded over, 
though the coating is extremely thin. I fere, from die convex elbow's of the bed, then: 
project flat tailing tongues of sand, corresponding to tile alluvial peninsulas in a river, 
and not seldom they stretch right across the bed. On the opposite side, answering to 
the deeply penetrating concave sweeps of a river, the dunes rise as steeply as they 
can to their full height. Nothing but running water could keep such a path open through 
the sand-held; that is the reason why vve have here all the characteristics of an ordinary' 
river-bed. It looks as if the watercourse avoids the biggest of the dune-accumulations, 
and gets out of their way. for though it does, it is true. ]>enctratc at every bend into 
the high sand, it at once swings out of it again, and crosses over to the opposite side, 
when it again curves. Hence it is quite natural, that the river, through its erosive energy, 
operating at the foot of the sand, should preserve a steep face to the dunes. But a similar 
undermining process does not attack the convex bank: there the sand is flatter. 

Hie profile of the bed of the watercourse is generally V-shaped. Consequently 
its bottom is extremely narrow, so narrow in fact that there are not many places in 
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which two camels can pass one another. Almost everywhere the sharp-cut edges of 
the day erosion-terrace project through the sand, in places quite distinct, in others only 
adumbrated as it were; but throughout they are as sharply determined as though they 
had been cut with a knife. They run i\s to 2 m. above the bottom of the water¬ 
course. The material is clay. Very often they form projecting cornices, strewn 
with coarse sand. This formation would appear to originate in diis way: layers of 
day and sand arc disposed one upon die other, and then the superimposed layer of 
day, offering greater resistance than the underlying sand, is left hanging without 
support. Every now and again, however, these overhanging cornices break off: for 
in various places we found their crumbling remains littering the bed of the water¬ 
course. 



But nowhere did we observe any indications tliac water had recently flowed 
down dial way* and the bottom was of course as dry as tinder. Nor do the sharp- 
cut edges of the original erosion channel remain, for the terraced banks, of which 1 
have just spoken above, are higher than the original edges, and have been produced 
in part by the crumbling away of the original edges, in part by the erosive action 
of the wind. Nevertheless this remarkably clear-drawn hollow through the drift-sand 
is alone sufficient to prove that, at intervals of perhaps live or ten years, water does 
flow down from the northern versant of the little desert-range, and it must be after 
short, but sharp, showers. Did the winds blow here with the same regularity that 
they exhibit in the Desert of Tsdiertsdien or the Desert of Lap, such a narrow 
channel as that would not he able to keep itself open so long, but it would lie 
filled up by sand coming from the direction of the prevailing wind- So far as I 
was able to ascertain whilst crossing that part of the desert, the winds there are 
indeed locally less regular anil more variable. And yet the region must be visited 
by violent storms, only they blow rather from the west and west-north-west: at 
any rate it was from that direction that they had come last, for most of the dunes 
turned their leeward slopes very decidedly towards the east and east-south-east. Pro¬ 
bably the wind blows predominantly from that direction in summer, autumn or winter, 
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for in spring this region is presumably subject to the predominance also of the east-north' 
east wind, and then the dunes turn their leeward faces in the opposite direction. I his is 
the reason why there exists no regular uniform relief, but instead a chaos of dunes, 
nowhere interrupted by bajlr-depresrions, It is close in under the mountains that the 
dimes exhibit especially fantastic shapes, the result of the divergent effects produced 
upon the direction of the wind by die projecting, irregular flanks of" tire mountains* 

Quite naturally too the watercourse is most distinct and most sharply outlined 
close to the mountains, where the sand Is swept cleanest away: and as we ad¬ 
vanced towards the north the channel became increasingly less distinct, while at the 
satm- time the sand obtruded into its bed in the form of small transverse tongues 
or thresholds. Whenever k rains amongst these mountains, the resulting torrent 
must be extraordinarily turbid, seeing that it is forced to concentrate; all its erosive 
energy within that narrow' rocky gateway, out of which it must therefore sweep 
every particle of transportable material But in proportion as the torrent advances 
farther and farther away from the foot of the mountains, it gradually loses a great part 
of its water, which is absorbed by the thirsty day and sand, so that its volume continually 
diminishes* The torrents from even slight rains get down to, and out through, the rocky 
gateway 1 , but it Is only the heavier showers which propel them into the desert beyond. 

The saksaul bushes still continued to appear singly at the sides of the water¬ 
course, often half buried in the sand, and many of them were already dead. Here 
too there occurs a dry desert plant known as sc hap. The corners and angles were 
often full of portions of dry plants, blown there by the wind. The signs of wild' 
eatnel, which were extraordinarily numerous in the desert-range, had by this entirely 
ceased. The animals no doubt fight shy of such a narrow passage-way , where they 
are unable to see all around them, and consequently are more liable to be surprised- 
And the same thing is time of the tracks of antelopes; lor they too were plentiful 
in the mountains, but were absent down here* On one slope we observed a small 
pyramid of stones, though it was impossible to make out whether it had been put 
together by human hands or whether it owed its existence to pure chance. In two 
or three places there were blocks of granite and quartzite, a cubic foot big, lying 
on the surface of the sand. Even so small an obstacle is avoided by the sand, 
otherwise, these blocks would have been covered up widi it. Strange to say 
however, there were no annular accumulations of sand round them, the consequence no 
doubt of changing winds and wind-eddies, dive stones lay as if they had been placed 
where they w ere by a gentle hand. 1 his recalls Lhe endeav our of glacial ice to free itself 
from the solid materials that chance to get entangled in its mass.The observation applies 
however only to those slopes or the dunes which are exposed to the wind, for any 
object lying on the leeward side is of course bound to be buried under the sand. 
Then the sand grows lower and lower, and the edges of the clay project 
more anti more, while at the same time the country' becomes more open. The 
nearest dunes appear to be little more than to m. high: but farther on there are 
pyramidal dune-accumulations, which, to judge by the ey e, attain altitudes of 60 and 
even So m. At the same time the watercourse makes a decided turn towards the 
north-west, and then runs in an almost straight line, without even die slightest bend, 
litre there was an abundance of saksaul bushes. 
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Fig, 210, THE DEPRESS LON WITH A RIDGE IN THE MIDDLE. 


At length the watercourse comes to an end altogether, terminating in an open 
arena, a sort of expansion of its extreme tentacle. Although hemmed in by vast 
masses of sand, the bottom of the arena consists of hard, yellow clay, with a few 
small tongues of sand shooting out into it. This expansion evidently fulfils the same 
function as the terminal lake of a desert stream. Whenever a strong current comes 
down the watercourse, it must form in this basin a small, but extreme]) transient, 
lake, or rather a rapid!) drying salt-marsh. This was no doubt often the case for¬ 
merly, anti what now remains is the last surviving relic of a terminal lake, and 
it is inevitabh doomed to be obliterated by the drift sand. Saksaul bushes grow 
there more luxuriantly than anywhere else, the seeds having been carried down 
by the stream. The depression is elliptical in shape, its long axis stretching from 
south-east to north-west, about i km. long and 300 to 400 meters hroad. In its 
south-east half there is a low swelling or ridge, likewise running from south-east to 
north-west, and the part of the depression which lies north-east of it is about ^ ,1 m. 
higher than the part to the south-west of it. It is in fact a terrace dike step, or 
rather the right erosion-terrace of the watercourse, and it does indeed form a direct 
continuation of the actual erosion terrace (fig, 210), It proves unmistakably, that 
formerly, when the rainfall of that region was more plentiful the stream used to push 
farther towards the north-east than it does now, and that in the course of time its 
lower course: has become sanded up. The stream lias drawn itself back in propor¬ 
tion as the climate has become more arid, and the disintegration of the desert-range has 
advanced, the quantity of the sand increasing .simultaneously. The depression I have 
just described marks its present maximum extension towards the north-west: but it 
is clearly a long time since any water got down even as far as that. The saksaul 
still fight manfully to maintain themselves alive, but the numerous decayed examples 
betray that it is as much as ever the roots can do to penetrate downwards to the 
ground-water. The last portion of the eroded watercourse, as well as the orienta¬ 
tion of the depression, indicates that the ground has an unmistakable slope towards 
the north-west, that is towards the basin of the Lop-nor, which is thus the lowest 
level not only in the basin of the Tarim, but also of this eastern desert region* 
The shortest stream-line of the region* and it is coincident with the continuation of 
this watercourse, would undoubtedly terminate in the Kara-koschtm. Nobody will, 
1 suppose, maintain that this miserable and extreme!) rare stream has anything to 
do with the origination of the Desert ol Kmntagh, the north-eastern part of which 
it crosses - It is not the river which, during a former period of more abundant pre¬ 
cipitation* provided the materials lor the lormation of the dunes* but on the con¬ 
trary it is the dunes which have destroyed the entire lower reaches of the water¬ 
course; and within a brief period they will also overwhelm the remainder of it, all 
the way up to the mountains* 










CHAPTER XXXIV. 

FROM THE DESERT RANGES TO THE KURUK-TAGH. 


At the north-western extremity of the arena there is a steep dune-wall* 4 m. 
high: hut it was the lowest spot at which we were able to ascend to the connected, 
compact sand above. Indeed the sand is so compact that it nowhere furnishes the 
slightest break, nor does it show even a rudimentary trace of bajir formation. The 
saxaul plants still stuck up however here and there through the all-engulfing sand, 
while a few solitary scfiaft plants clung to its surface; but very soon all vegetation 
came to an end, and there was nothing but the absolutely barren desert stretching 
before us. Even then the arrangement of the dunes was rather irregular, for we 
failed to observe more than two or three relief-forms that recurred with anything 
like frequency, e- g. a leeward slope just under the crest of the dunes, and lacing 
east, though that was not particularly well developed. This pointed to the preva¬ 
lence of a westerly wind during the last preceding windy season, Hut above that 
sea of sand Lhere rose dunes of considerable size, beautifully shaped like dolphins’ 
backs or rounded ridges. As a rule these stretched N. 20 to 30“ W. anil were se¬ 
parated by tolerably level strips of flat sand, crossed, but at w'ide intervals, by oc¬ 
casional connecting duties. We marched therefore for the most part in the direction 
just indicated. In this desert too there occur not infrequently pyramidal dune-crests, 
dominating their surroundings and visible for a long distance. In two or three places 
we saw the tracks of wild camels, from which l inferred that these animals cross the 
desert to and fro between the desert-ranges 1 have been speaking of and the; Kuruk- 
tagh. Although the sand was heavy, our march was rendered somewhat easier from 
the slope of the surface being with US ll 5 l. 46). 
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f in the 31st January the wind blew from the south-east in the morning but 
soon veered round to the east and north-north-east; but It was too feeble to move 
the sand. In that part of the desert the dunes presented generally the following 
profile {fig. 211). that Is to say. during the spring and summer the north-east wind 
disposes the dunes in the same way as in the Desert of Tschertschen and die Desert 
of Lop, with their leeward faces towards the south-west, but during the autumn anti 
winter the prevailing wind blows from die west, so that the steep leeward faces look 
towards the east anti north-east Hut the tatter wind is less powerful than the tor- 
mer T the consequence being thaL the latter leeward slopes are shorter than the for¬ 
mer. Owing to the effects of the south-west wind the eastward-facing slopes have 
lost a good deal of their sharpness of outline, and their steep flanks are more rounded 
and dumpy*. 

In the parts of the Kum-tagh which still remained to be traversed the distri¬ 
bution of the sand was extremely peculiar und unusual. It formed a passage-way 
like a river-bed 600 to tooo meters broad, and situated between huge ridges of 
sand, which t like the -bud itself, stretched towards the* north-north-east. In fact it 
reminded me of a bajir completely choked up with sand, although that was the only 
feature in which it had anything in common with such a formation. (See the 1 upper 
photograph on PI. 49). Especially interesting were the transverse dunes which ran across 
this bed or guilty, [ hey were on die whole drawn out between the west-north-west 
and east-south-east, and formed tiny' crests about 2 dm. high; ami although they were 
exceedingly easy to cross, yet by reason of their vast numbers they somewhat retarded 
our march. As a rule it was impossible to determine which slope was the steeper; 
perhaps thft superiority in this respect lay w ith that which faced north-north-cast, the 
south-west and west winds having been the last to blow, i he distance between the sepa¬ 
rate crests amounted generally to between 3 and 4 meters. In some places along this 
guiley the wave formation was less distinctly marked, or entirely distorted owing to the 
irregular winds, II was therefore no longer possible to determine whether the wave-lengths 
increased or decreased in the direction in which we were travelling. One thing how¬ 
ever appeared to me to admit of no doubt whatever, ami that was that these small 
transverse dunes w ere nothing hut ripple-marks, which from an insignificant and mi¬ 
nima! beginning had grown up into small dunes, so that they thus constituted an 
intermediate form between ripple-marks proper and completely developed individual 
dunes. The gulley measured about 4 km. in length, so that there was ample room 
for ripple-marks to grow to even bigger dimensions than actually is the case even 
in the largest dunes. This would undoubtedly be the very place in which to study 
the development and growth of ripple-marks, for with the wind blowing hard from 
the north-north-east or the south-south-west the circumstances and the lie of the 
ground would be especially favourable. Their delicate patterns arc however soon 
destroyed by winds from other directions. 

Meanwhile the projecting offshoots irotn both sides decreased in height, until 
finally they ceased almost entirely. A little to the west of our route the sandy 
desert continued northwards for the rest of the day’s march, and although the dunes 
decreased in altitude, and at the same time grew more irregular and uneven, still 
lofty pyramidal summits continued to show themselves at wade intervals. 1 feel pretty 
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certain, that the Kum-tagb broadens out towards the west, where in several places 
it reaches to the vveBs that dot the desert-route between Abdal and Sa-tscheo. Our 
route however crossed the desert at a comparatively narrow part, not more than 
[ l 3 dav's journey across. Farther towards the east-north-east it either tails away 
altogether or else is connected with the sandy expanse at iung-huan. which Loczy 
has described* What the country looks like in the region where this sandy desert comes 
into contact with the low foot-hills of the Astin-tagh* that is north of the route fol¬ 
lowed by Liuledale, is absolutely unknown; for the Kum-tagh has never been tra- 
versed by any traveller except along the line which I am now describing. 

After the sandy desert has thus thinned 
out and died away, another characteristic and 
peculiar tyjje of landscape presented itself, 
The surface, consisting of hard, yellowish 
bifi* grey day, fell away very gently towards 

the north* though not in nnt level, unbro¬ 
ken slope, but by terrace-like steps and platforms, the flat table-like surfaces of 
which were covered with a thin layer of coarse sand or fine gravel, out of which 
the finer, lighter material had been blown. Between these terraces, thus jutting 
out like lingers, capes, and promontories, die above-mentioned sandy gnlley 
still continued to show itself, although now, instead of being inclosed by sand, 
it was bordered by stretches of day hills; and its bottom still continued to bestrewn 
with a thin layer of hard, coarse sand. This peculiar relief explains the origination 
of the level, bajir-like passage through the sand, No doubt the portions of die pas¬ 
sage that are now free from drift-sand will some day likewise be overwhelmed with 
it, and the sand will then of course have to adapt itself to the conformation of the 
original surface. The passage does not fall in steps like the terraces* but has a 
tolerably regular and uniform slope; in fact it almost resembles an old river-bed, 
though It has in no sense whatever been caused by the action of water erosion. It runs 
towards the north-north-east and north-east, and hence makes for the Chara-rtor 
rather than for the Lop-nor, In places we passed small shallow depressions in 
others elevations* so that the surface undulated to some extent* One characteristic 
feature of the guiley was a number of low* hard ridges of gravel, stretching dia¬ 
gonally across it from south-west to north-east; several of these we crossed over. 
The layer of gravel appeared to be only superficial, for the interior consisted entirely 
of soft material (fig, 212). One would be tempted to look upon them as old marginal 
ramparts, were it not for the difficulty of understanding, on that ground, the origin 
of the cone-shaped eminences, of precisely the same materials* and with precisely 
the same vertical section, which were scattered about 111 no sort of order, I confess 
f was unable to account for their mode of origin, unless they possibly have some¬ 
thing to do with the desiccation of the Central Asian Mediterranean. Generally speak¬ 
ing* gravel is not at all rare in the gulley I am describing, even though it be 
nothing more than a thin sprinkling. 

For a distance the step-like terraces grew smaller* but towards the end of the 
day s march they again reverted to their former magnitude, and again turned their 
steep faces towards the north-east. Some of these rose 12 to t 5 m* above the level 
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ground, and others appeared to be even higher still Vegetation was entirely ab¬ 
sent, nor did we see any heaps of stones indicating the continuation of the road we 
had followed in the little desert-range. The only traces of existence in those dreary 
wastes, where man never sets his foot, were the tracks of wolves. 

On 1st February there was a pretty fresh breeze tram, the east, the sky was 
clouded over, and the air full of line drift-sand, the dark, depressing haze o hi scar¬ 
ring all contours and swallowing up everything in one confused grey blurr at a 
distance of only 2 km. This was the third winter in which in these desert regions 
1 had found the atmosphere impure and charged with dust- J11 die forests of 
the Kerija-darja the atmosphere was calm, and in the Desert ol I schertschen die 
wind was generally not very strong, whereas here, in the Desert ol Gobi, the wind 
blew pretty hard. The dust-charged atmosphere was common to all three deserts. Urn 
doubtedh a vast quantity of dust must be transported westwards from these regions. 
The winters which I spent in the extreme west, in the vicinity of Kaschgar, were 
remarkably quiet, and the atmosphere was consequently purer. 



Fig. 2 t j. 



During the course of the day’s inarch the characteristic type of landscape 1 
nave recently mentioned assumed an even more fantastic appearance, and the sand 
more imposing dimensions, than on the preceding day. The gulley, which we >t]ll 
continued to follow, was outlined with extraordinary sharpness ami distinctness, and 
Its bottom was as favourable as could be desired for marching on. There was now 
scarcely any sand visible, except the thin layer of coarse sand in the bottom of the 
gulley, where it still continued to form small transverse waves running from north¬ 
west to south-east The slope of the bottom of the gulley was no longer gentle 
and uniform, but descended by steps. Only a very short distance from Camp No. 
CXXXV 1 we descended a steep terrace about 20 m, high, and after that the sur¬ 
face appeared to rise up gently towards a fresh ridge strewn with line gravel on 
the other side of which we again found a steep descent: and so on time after time. 
The terrace-wall that shut in the guile)’ on die right was especially high. But even 
in die hollow between the high bordering terraces there were minor isolated eleva¬ 
tions. flat-topped or table-shaped {fwrsi}. In vertical section the country was like 
% 21 3 - The bordering terraces were here as much as 20 to 30 m. high. Upon 
climbing to the top of one of these, it was easy to see that it was not a lonely and 
easy guilev we had stumbled upon by mere chance, for there were a number of similar 
gulleys stretching east and west for as far as we were able to see. The number of 
terraces and offshoots of this description, all extending towards the north-east, was 
indeed endless, and they all ran parallel to one another. The slope was now quite 
perceptible, and as it inclined in the direction in which we were marching, it made 
it so much easier for the caravan. Now in the hollows between these terrace-Hke 
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elevations there are nowhere any evidences of flowing water- It appeared never to 
rain there; at all events att traces of the last shower that fell, whenever that was* 
had totally disappeared. Here too* as in the Desert ot Lop, it is possible to distin¬ 
guish three different stages or storeys, though the third and highest is less general 
than the two below it, and only occurs intermittently- It is the middle stage that 
predominates, and it was that which bordered the depression we were marching 
along. The terrace-wall was, as I have already observed, highest on the right, but 
even there it did not form anything like ;t continuous wall, but was pierced at inter¬ 
vals by small side-ravines, evidence* apparently, that it ain indeed rain in that re¬ 
gion* for these side-ravines were unquestionably erosion-trenches, and entered the 
depression at an acute angle. The lowest storey is rarer* am! forms small detached 
tables or cones scattered sporadically over the hollow between the two bordering terraces. 



Fig. 314. M UL-kAVIM tS OWNING THROUGH THF. CLA* HILLS. 



The question now arises, how did this interesting type ol" landscape originate? 
Is this long, distinctly marked galley the result of ancient erosive action, a conti¬ 
nuation of the gorge cut by the same agency through the southern pain of the sandy 
expanse* ami extending all the way from the termination of the transverse glen 
through the desert range? That, it will be remembered, made in the lower part of 
its course a distinct bend towards the north-west* whereas this guiley inclines co¬ 
wards the north-east; moreover the last-named presents quite a different appearance 
and is incomparably bigger in every way. This precludes, then, the Idea of former erosive 
agency, more especially as there are no other indications pointing to the same cause. 





Fig. 21$, PROFILE THROUGH SOME U.AV HILLS. 


And in point of fact the cause of this pregnant conformation of the surface is 
quite different. We have here identically the same- phenomenon that we have al¬ 
ready studied in the Desert of Lop. It is the wind which has modelled the relief. 
Loczy observed an exactly similar phenomenon, though of course on a much smaller 
scale, in the north-west of Kan-su, and he accounts for it in precisely the same way 
that ! do for the phenomenon here. He says, »Ebenso erweisen rich als Resultate 
der Arbeit des Witides jenc oben gerade abgestumpften o.8o-“i,«» Mtr hohen Loss- 
hugel, wie sie am Rande der Lfissgebicte* wo dieaelben das Kfesfdd uberlagem, am 
hauflgsten ?.\\ beobachten rind. Die Entstehung dieser Hiigd* deren Steilsritcn dem 
herrschenden X- oder NW-Winde zugewendet rind, fat augenschemlich folgende: 
Der Uber die SandwListe dahm tnejbende Sand greift die weichcn Ldssrideaux an und 
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schneidet in dieselben Ftirchen ern, aus wekhen c^r Wind den Loss bis zur Kies- 
sohte herah wegblast und ak feinen* trockenen Staub durch die Lufte flibrt; aui 
r.iiese Webse wird die Ldssdecke, wo dieselbe durch die Vegetation oder Feuchtigkeit 
nicht geschiitzt ist* schrittweke von den Kiesfddem weggebtasen. bis schliesslich als 
Reste tier einstigen Lossidecku solche LosshLigel zuruckbleiben.** 

Exactly the same thing takes place here. These are the jardangs and wind- 
eroded guiles* of die Desert of Lop, though on a larger scale. 1 hey all run pa¬ 
rallel to one another, namely from north-east to south-west, and consequently have 
been subjected to the modelling influence of the same north-east wind that shapes 
the features of the Desert of L,op. In this desert we found that the differences in 
level between the top of the jardangs and the bottom of the guUeys was greatest 
in the north, and that it decreases towards the south, until in the vicinity of the 
Kara-koschuti the surface is virtually level. Here again. E11 this part of the 
Desert of Gobi, the difference in elevation between the terraces and the depres¬ 
sions decreases towards the south. In both deserts the shallower gldleys disappear 
under the drift-sand, which is augmented by the sand particles that the wind sets 
free and adds to the dunits it forms. Tile sand would no doubt have accumulated 
in its present position even though the underlying surface had been a plain, with a 
uniform slope; but on the other hand the presence of the sand is possibly the 
cause that these wind-eroded gulleys are not so deep, and that the) arc* most 
developed in those pans of the desert in which no dunes exist. 

The fact that the dimensions of these surface irregularities are so much greater 
in this more easterly desert than in the Desert ot Lop may be thus accounted for. 
\ certain limit is imposed upon their development in the latter desert by the migra¬ 
tions of the Lop-nor, which levels down and smooths away all the irregularities of 
the surface, whereas in die former desert there have not been am similar inunda¬ 
tions to effect a like levelling process* 



But just when these terraoHormations reach their highest altitude in the 1 )esert 
of Gobi they suddenly come to an end. The left-hand bordering terrace disappears 
towards the north-west; but from that on the right we div erged more dowdy owing 
to our route running north-east* In the mouth or termination of this long trench 
there are some solitary detached table-like masse* of clay, with small level patches 
between them overgrown with kamisch and other steppe vegetation. Then* after a 
short stretch of sterile soil, we came to the kamisch steppe, the reeds being more 
or less dense, while the ground on which they grow ss soft, consisting of sand and 


* WiSirnit ha/dichi Ergtbttisse, etc*, vo!. t p* 507. 
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dust, with only an occasional patch of hard schor. On this apparently quite level 
expanse there does not exist one single table-like elevation of day. The line of 
division between the terrace country and the steppe country is therefore very sharply 
drawn, anti there is a very appreciable difference of altitude, so that in going from 
the former to the latter it is like stepping down a bme. At the same time the in¬ 
ference forces itself upon you, that at some epoch or other this boundary coincided 
with the dividing-line between land and water, or in other words that the distinctly 
market! front of the terrace-formation was once the containing shore of an inland 
lake, the bottom of which was identical with the existing level steppe. 

At Camp No. CXXXVII the kamisch was rather thick and vigorous, and there 
too we observed two or three tamarisks growing. Upon digging a well, we ob¬ 
tained water at a depth of 1.14 m* f which, although slightly salt, was nevertheless 
drinkable. The water rested upon a clay formation, but we had to dig down through 
sand to get at it. The temperature of the ground aL a depth of 25 cm. was — o*: L , 
at 50 cm. + e.oC at 75 cm. +2.5% and at 114 cm. +4.55°* 




wmmm. 
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Fig. 217. 


On the second February" a stiff gale from the east seemed to indicate that 
the characteristic spring storms from that quarter had already begun. Immediately 
north of the camp we discovered a very' distinctly marked path through the kamisch, 
running towards the west-north-west, and the footprints and droppings of wlld- 
camds soon revealed that it had Wen made by those animals, anti not by men, 
for indeed human beings never visit these desolate regions. Another wild-camel 
track, which we subsequently crossed over, ran towards the S. 8o f \Y. Shortly after 
that the kamisch and other vegetation thinned away, and was followed by a perfectly 
barren tract, which we crossed towards the north-north-west. It was in part per¬ 
fectly level, in part rugged, semi-hard, the surface being covered with a thin lay er 
of wind-driven dust. After that the schor surface became slightly moist on the top 
anti assumed a dark brown colour, while at intervals were small strips of the vanishing 
kamisch. After that we traversed a narrow /.one of dead toghraks, a couple of 
meters high and a foot in diameter, merely dried up, contorted trunks, scattered 
rather thinly and standing some on die level ground, sonic on small conical ele¬ 
vations. Except fur one solitary specimen, which appeared to retain just a spark 
of life, all the others were but srdics of a vanished past . Nevertheless every one 
was still standing upright on its own roots. Tlie surface there was gently undulating, 
and consisted of sand and dust intermingled. Then, after a belt of similarly dried 
up tamarisks, the standing poplars again made their appearance, as also kamisch. 
The former were thinly scattered, hut in some of the smaller depressions the ka¬ 
misch was quite abundant. Eti one of these depressions, which was surrounded by 
sand-dunes 1 to 2 m. high, we made Camp. No. CXXXVILL When seen at the 
distance ol only’ one kni. the sand-dunes had, owing to the mirage, quite an im- 
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posing appearance, seeming to be disconnected from the ground ami to be hovering 
in the air. All day we saw at the distance of about 4 km, to the west a stretch 
of hills* apparently a continuation of the left-hand terrace already described. In the 
same direction there were also a tew solitary dunes occurring at intervals. Both 
deserts, the sandy desert anti that of the day terraces, were considerably broader 
in the west than along the line where we crossed them. 



Here again we dug a well; and while the temperature of the air was — 1.6** 
the temperature of the ground at the surface was —0.95°, at 25 cm, —Q.jj * at 
40 cm, — 0,40'* at 59 cm, + o.aaA and at 84 cm* + 2*ai°* The ground was frozen 
as hard as a stone to the depth of 55 cm., and the water, of precisely the same 
character as in the last well, was met with at a depth of 84 cm* The principal 
reason that the ground here was frozen to a greater depth than at the preceding 
well was that we dug it at the northern foot of a little sand-hill, where die shadows 
remained longer (PI. 56). The water trickled out in some abundance, though slowly; 
and the areometer indicated a sp. gr. of [.0065. 

From this camp vve were just able to make out faintly the mountains on the 
north as well as those on die south. In the latter direction we inferred rather than 
actually saw the sandy desert from the light yellowish glare which vibrated above 
its surface. On the 4th February quite a stiff westerly breeze blew all the afternoon* 

In the sandy ground we frequently came across 
vertical holes a couple of decimeters deep* We soon 
ascertained what was the cause of these, for in some 
of them we found stalks of katmsch. with all their 
leaves on* still remaining. When the wind stares 
swaying the stalk to and fro, the part which is last 
in the ground gradually enlarges the socket in which 
it stands, until finally the stalk breaks off at the root, 
and leaves a gaping hole behind it* Almost every 
individual kamisch stalk, after being bent to the ground 
by one or other of the different winds, had described on the sand or on the schor 
as many concentric circles round its base as it possessed leaves. Although seldom 
more than half complete, anti seldom distinctly marked for more than half-way round, 
these rings arc gradually deepened by the hard, sharp points of the leaves (fig, 220), 
How ihe future geologist would puzzle his brains to explain the origin and meaning 
of these regular geometrical circles if he came across them on the horizontal face of 
some bed of sandstone! 

On the 5tit February we travelled nort-north-west and north towards Aisehik- 
kuduk, passing on the way the following configurations and arrangements of the 
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ground. The gently undulating surface grew level again or was slightly lumpy sthor, 
sumewliat tned^t on the top, uith rapidly thinning kamisch. Then followed :i belt 
of rounded tamarisk-mounds, t to 3 m. high, earning dried up tamarisks. Almost 
all the kamisdh we saw there was dead, and occurred in small isolated patches. 
Afterwards the mounds grew more numerous, ant! some of the tamarisks on them 
were still living. There were also a couple of dunes of hard, coarse sand, not more 
than 3 in. high, but despite this fact they appeared to be stationary. They extended 
from north-east to south-west. North of them was a shallow, indistinctly marked 
bed, running from east to west; it was in fact partly obliterated, ami probably owed 
its origin to some local, but exceptionally violent, shower of rain that fell in the 
desert. North of this again were a number of tamarisks, most!} living, and standing 
partly on. the level ground, partly on small mounds. The surface there consisted 
ol a thin, loose crust of grey schor, resting upon sand, and so brittle that it crumbled 
to pieces when trodden upon. Belts of tamarisks and kamisch extended westwards 
as far as the sandy desert, a distance of about 7 km. 



Fig, 


Shortly after that we reached the sharply defined edge of this area of vegeta¬ 
tion. It was like the shore of a hike, and beyond only a few solitary tamarisks, 
or small groups of tamarisks, dotted the surface like islands and holms. The ground 
too was very hard, and was covered with tine gravel, and so it continued for as 
Tar as we could see towards the north-east. Embedded in this sterile saj lay a 
large island or oasis of kamisch and tamarisks, the gravelly soil being raised above 
it all round like a bank; and in die middle of the oasis was a still smaller depression, 
showing a level, white schor surface. To the east we perceived two or three soli¬ 
tary table-like elevations of clay. On the whole, judging from such tiny water- 
channels as there were, the surface appeared to slope towards the north-west One 
of my men. who reconnoitred the country' to the west, reported, that immediately 
before reaching the sandy desert he came to a marshy region, into which a few 
small watercourses gathered, and which some time or other must have formed a small 
temporary lake or marsh. 



f'ig. J.'t. VIjcTIC KL SECT! AN Ol A LITTLE KAMEaVJI TSLANti IN THE LESEKT, 


On the other side of the oasis the hard gravelly soil again made its appear¬ 
ance. We also passed on our left yet another similar small oasis, to the south of 
which, and stretching westwards, was a narrow strip of while level schor. The western 
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sand now began to dost: In upon us. The country still presented the same ap¬ 
pearance as before that is It was arranged In terraces and tabular masses, ()ne 
such mass, which stood quite alone, resembled a gigantic yellow- washed ruin (PL 54), 
It was built up of an endless number of horizontal layers, varying in consistency, but 
all containing large percentages of sand. It appeared to stand on the hard, level 
ground ami to be almost detachable from it. Immediately north of it we entered 
a belt of high sand, or else an offshoot from it. The dunes were, it is true, not 
more than 15 m. high, but they were irregular and difficult to travel over. Most 
of their crests seemed to stretch S. 53° \Y„ with their steep faces turned towards die 
north-west, though in other individual dunes the leeward versant was turned more 
directly towards the west* On the other side of this belt of dunes, we found that 
the connected sand advanced quite close to us on our left, though to the east its 
contours were lost in the far distance. The surface still consisted of sand arranged 
in tong, gently swelling undulations. In places the hard, coarse sand was covered 
by a thin layer of small, round polished stones, not bigger than peas and all of 
the same size. Although they lay as close to one another as it was possible for them 
to do, they were all In one plane, none were piled upon the others: yet they were 
quite sufficient to prevent the underlying drift-sand from moving. In a few places 
there were solitary dunes resting upon tills substratum. 



Then came yet another belt of clay terraces, exhibiting strange, hint as tic out¬ 
lines (PL 55); my men compared them, and correctly enough, to the surviving cupolas 
and mosques in an otherwise destroyed town (hg* 222). They are 7 to R m, high, and 
consequently are lower, as well as more scattered, than the similar formations we saw 
below Altmischbulak. l broke to pieces several of these soft and easily crumbled 
masses of clay, but, notwithstanding the evidence which their regular horizontal bedding 
affords, that they were deposited in water* 1 never succeeded in finding any tracesof 
organic life in them. The belt of sand extended 10 to 35 km. to the north east, where 
its termination was distinctly visible: the intervening space was occupied by sporadic 
dunes and tabular masses* Beyond a series of clay tabular masses, with gigantic portal¬ 
like openings between them, we caught glimpses of a couple, of yellow expanses 
of kaimsch, am! from the top of a lofty dune l observed a third* which my guides 
announced to be Atschikkuduk, or the Bitter Well, on the road between Ahdal and 
Sa-tsehuo, And we soon had ocular proof of the fact* that the asiin-jol, or lower 
road — it was the itsfihi-JpL or upper road*, that kittled ale followed — really 
did pass through that spot* for we saw the fresh track of a caravan of a dozen 
canids* probably earning fish or silver from Ahdal to Sa-tscheo. 
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tig. 22 J. -V TOW FROM THE SOUTEIERN CE_|VV TERRACE PARTLY COVERED WITH SAND. 


Here again we dug a well, the temperature of the ground being — I., at 
-5 cm., +0-4 at 50 cm.. + 3.6° at 73 cm*, and + 2*r at 86 cm,, where we struck 
the ground-water. The sp. gr. was 0.o ; , Sf so that the water was absolutely un¬ 
drinkable. On the north-west slopes of a couple of dunes, immediately under the 
crest, there still remained a narrow ribbon of snow* so that there must he some 
downfall there, as well as in the Kuruk-tagh, during the winter* The grazing at 
Ylsrhik-kuduk is rather poor, and as lioth water and fuel are wanting, caravans 
avoid the place, preferring to encamp at a spot about 10 km. farther to the east, 
where the grazing is said to be a good deal better. The caravan 1 have mentioned 
had marched straight on without stopping at Atschik-knduk* T he re were also signs 
of another caravan* which had passed apparently about a month before. The foot¬ 
prints were quite distinct in the moist, marshy schor, showing up white against its 
ikrk brown surface by reason of the thin efflorescences of salt with which they 
were lined- 



Hn the 6th February, after the little kamisch oasis of Atsduk-kuduk bad thin¬ 
ned out and melted away, the ground still preserved the same characteristics, and 
so soft that the camels advanced very' slowly and heatijy, leaving deep foot- 


was 















PI* 55 




•I. A ' Him ■ 4*r- 4 # ttff-A*! 


MASSES OF CLAV kESEMBUNti fcL'INEtp TuWEKS AN I* WaU.S fSEE f. 495J BETWEfiK 
( AMI CXXJtVTlI \\’[t ATS 1 111 K-KriH'K 
















FROM TILE DESKRT RANGES TO THE KCRTK-TACH. 


495 



Fig. OS LHE ROAtJ to TH.<;uItAK-M IHTK. 


prints behind them. At intervals it was diversified by small hills with dead kamisch* 
while to the north were parches of still living vegetation and mounds crowned by 
still living tamarisks. To the south were several gigantic yellow clay terraces, and 
beyond them continuous drift-sand. Our route ran towards the west-south-west across 
schor, thinly dotted about with kamiseh. Connected sand came quite close to us 



hg, - 2 t >, projecting pakT of the terrace not car r row tqghrak-kuduk. 
H rrfifl, yimmtf in Crntfn! Asia . //. 
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on the south, tamarisk-mounds being between it ami us, while to the north was a 
level dark surface, diversified by lighter areas, dearly isolated patches of sand. 
Then we crossed a small offshoot of sand, the dunes of which turned their steep 
faces towards the west anti west-south-west, I o the west ot that however the 
country underwent a total change* To the north of our route we had a yellow 
kamtsch steppe, dotted over with solitary tamarisk-mounds and extending to an im¬ 
mense distance in every direction* To the south, immediately on the left of our 



Fig* 2 2 7 - THE TERRACE LOOKING EAST FROM FOUH fUR-KG PltL 


route, ran a high, distinctly defined day terrace* sometimes steep, sometimes with a 
gentle slope* and sometimes descending by steps of varying steepness. In some 
places smaller portions of it stood free and detached in front of the main terrace. 
The surface of this last was covered with low drift-sand, which continued towards 
the south, probably as far as the foot-hills of the Asthrtagh* Between the foot of 
this terrace and the kamisch steppe there was a band of rather hard, coarse sand* 
to to 50 m* broad, with two old wells which have fallen in* Farther on there is a 
distinct track across the kamisch steppe, well trampled by caravan animals, 

Toghrakkudiik, or the Poplar Well, was T.64 m. deep and its water was co¬ 
vered with ice 8 cm, thick* the water itself being 43 cm, deep* The sides of the 
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well were supported by poles, to prevent them from falling in. 'Fhe areometer re¬ 
corded a sp* gr. of J.oojfh, so that the water was relatively drinkable. In the im¬ 
mediate vicinity of the well were live perfectly vigorous poplars, of a mature age, 
and without any trace of mounds* 

Close to our camp the front of the day terrace 
was 26 m. high* the upper 14,6 m. of which made a 
perfectly vertical waO, and was continued below by a 
sloping scree- From the top* where there was a 11 ticJtan, 
or sign post , namely a pole set up on end, sand was 
visible a few hundred yards awav to the south-south-east 
and to the south-west. Westwards die kamisch steppe 
extended to the horizon* 

On the Sth February we turned away from the astin-jol and marched north 
across hard, dry schor* with tolerably abundant kamisch* interspersed with occasional 
patches of bare ground* But the vegetation soon thinned out to a few scattered 
clumps growing on low flat elevations. In two places we passed eight small, quite 
young toghraks. together with tamarisks on mounds* After that die kamisch quite 
came to an end, anil the surface grew lumpy* and was dotted over with saline 
efflorescences, sometimes forming patches of salt a couple of centimeters deep* And 
the ground continued to be barren until we reached a series of rounded mounds, 
with living sch<if> scrub on their northern faces* Farther to the east, were other 
similar mounds* though without vegetation. Upon looking back from this point, we 



Fig. uS, 



Fig. 3=9, 


were scarcely able any longer to see the clay terrace; but on the other hand the 
drift-sand with which it is covered was all the more conspicuous, its yellow denti¬ 
culated outlines showing up in sharp-cut relief and exhibiting distinctly their steep 
slopes facing the west. The sand is however ori the whole rather flat, there being 
only two or three places in which it lias piled itself up into accumulations of any 
size. Finally we reached a belt of vegetation, with an abundance of small, low 
mounds, all crowned by withered tamarisks and kamisch, though far more scattered 
than at Toghrak-kuduk. I iere the tracks of wild-camels were extraordinarily nu¬ 
merous. The boundary of this, the last belt of steppe before we reached the Kuruk- 
tagh* was exceedingly sharply defined* From its edge the hard gravelly sat slopes 
slowly up towards the first offshoots of the terraced clay hills, which have been al¬ 
ready described in a previous chapter. I he terrace appeared to die away and dis¬ 
appear in the N. 72 0 F., though in the S* 71 W* it sends out a cajie or finger, anti 
in S. 40* \V. we could again faintly distinguish other projecting portions of the same 
terrace* 

We dug a well, going down through nothing but sand and gravel* The tem¬ 
peratures here were appreciably higher than at Coghrak-kudtik, but then this latter 
is more screened by its day terrace. At 25 cm. down the thermometer registered 
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Fig. ?JS>. ANOTHllK YlRW iif THE tJLAY TERRACE. 



Fig. 2^1. MY CAMP AT TOGHftAKrKUDUIC. 
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^2,3% at 50 cm, at 75 cm. +4.6 , and at i.m m. + 6,5°, The water, which 

we smirk at the depth last indicated* was a good deal sal ter than at Toghrak-kuduk, 
for the areometer gave a reading of 1*0033. 



Fig, 2J1. THE LAST BELT Of vrGti'T VlTON OS THE fcOAD TO KUKL'K-TAn ft (s« also P!. fi and 7). 


Thus we had crossed the Desert of Gobi- In the region where our journey 
was taken vve found it to consist of a series of successive belts, running for the most 
part from east to west. The first belt, which began at the mouth of the Anambaniin- 
gob extended as far as the small desert- ranges, and consisted of steppe vegetation 
of a pretty dense character* All the watercourses of that tract were concentrated 
into one main watercourse* which was forced by the desert mountains to bend to 
the west* North of these mountains was a narrow belt of drift-sand* heaped up to 
a verv considerable height, against which the small desert-ranges acted as a sort oi 
breakwater, preventing it from overwhelming the belt of steppe to the south, and 
on which there was not the smallest beginning of dune-formation. But the more 
energetically, and the more violently therefore* has the drift-sand piled itself up against 
their northern foot, penetrating into those that are sufficiently open, as well as 
climbing a long way up the mountain-side. This arrangement of the sand agrees 
perfecth with the law laid down by Potanin, that in the basins of Central Asia the sand 
is heaped up in greater mass on the south, all along the bordering mountain-ranges, 
where the floor <j! tile depressions lies at the highest level 

The first zone of drift-sand is succeeded by a region which exhibits proofs ol 
wind-modelling on an extraordinarily energetic and well-developed scale, the results 
corresponding to the jardangs and the wind-eroded gullies of the Desert of Lop, 
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Fig- ?3J- 


Both sets of phenomena lie parallel to one another; from this we may infer that the 
winds which prevail in the two deserts are the same. Next comes, sharply demar¬ 
cated from the none just described, a more or less thin kamisch steppe, growing on 
level ground; and this in turn is tallowed by another very narrow belt of sand, 
immediately south of Atschik-kuduk, After only a single crossing - it is however im¬ 
possible to determine in what way this belt of sand is connected with the more 
considerable belt to the south. It Is however almost certain that both belong to the 
same expanse of drift-sand, and consequently are in unbroken connection one with 
the other to the west of the route we followed across the kamisch steppe. At all 
events the sandy desert iKum-tagh) to the west of our route is broader anti more 
developed than it is to the east of the same. 





Finally, in the extreme north we have the characteristic and sharply defined 
belt oT kamisch steppe, stretching from east-north-east to west-south-west, and bounded 
on north and south by high sharp-cut day terraces. How far these extend east and 
west it is difficult to say. Probably they attain their greates l development in the 
part of the desert where I crossed them, and there too the flat gulley, a deep 
elongated depression, is at its narrowest. At the points where we measured them, the 
northern terrace was 34.5 m. high and the southern 26 m. But if to this wc add 
the elevation of the up-sloping gravelly scree, the base of die former terrace is 
relatively a good deal higher than the bottom of the depression at Camp No, CXLL 
And probably a similar addition ought to he made to the southern terrace, though 
to what extent was not apparent owing to the gentle fall of the steppe towards the 
north. Both terraces belong to the same level, and would appear to correspond to 
the shore-lines of a big bay of the last surviving remnant of the Central Asian 
Mediterranean. At the point where 1 crossed it, tile depression was 10 to u km. 
wide, and thus resembled a flat valley or immense river-bed (see fig, 234, where 
the vertical scale is of course exaggerated). 
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CHAPTER XXXV. 


TSCHERNOFF’S EXPEDITION. 


Before I proceed to a general r6sum£ of the entire Tarim system I will adduce 
the results of an excursion which was made in the winter of 1900—1901 by my 
Cossack Tschernoff up the lower Tarim from Tscharklik. As I have myself already 
visited the district in question, it may perhaps appear superfluous to return to it 
again. A great many of the names which appear in vol. I occur again in Tscher- 
nofTs itinerary, but he records also a great many new ones, and it really is for the 
sake of recording them that l have deemed it expedient to dwell for a moment upon 
the results of his journey, and all the more so as he visited several tracts which during 
my own journey l had no opportunity of visiting. 1’schernoff mapped the whole of 
his itinerary, embodying the results in 28 sheets: but the work is so rough and pri¬ 
mitive that I have been unable to use them as a continuation of my own cartogra¬ 
phical results. Nevertheless for the sake of curiosity I append a couple of them 
here. Tschemoff himself was unable to write, and the text which accompanies the 
maps was written at his dictation by my Mahomedan secretary, Rosi Mollah. Ge¬ 
nerally speaking die narrative contains little that is new or interesting; but such of 
it as falls within either of diese categories is quoted in the following extracts. 

The little company started from Tscharklik on die 3rd January, and returned 
to the same place on the 7th February. On the way out they rested three days in 
Tikenlik, and one day at Jangi-kol. while on the return journey their only rest was 
one of two days at Tikenlik. Thus the number of actual marching days was thirty. 
As certain of the stages of the return journey coincided with stages made on the 
way out, no observations were recorded for them. 

The following are the names noted for the first day out — Tscharklik, Kona- 
scliahr (ruins north of Tscharklik which l visited in 1896), Hejtmet Mirabning- 
lengeri (a station-house), Kesken-toghrak. Multuk-kojghan (in a belt of tamarisk- 
mounds), Kuduk-kaulaghan (in a schor region), Dung-otak (likewise a region with 
tamarisk-mounds), Nadschi-bidschin, near which an old potaj was seen. Thus far 1 
also covered the same route in 1S96 when I travelled from Abdal to Tscharklik. 
Beyond Nadschi-bidschin they quitted that route, leaving it on the right hand, and 
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went to Lop, On the way they crossed the julghunluk-tereni, a little river-arm 
traversing saline soil, where also tamarisks grow, and the Kuk-ala, another Hvi:r- 
arm there divided into two branches. On the 26th April t S96 I found that the 
Tscharklik-su reached a little way below Nadschi-bidschin, and there overflowed 
its bounds at no great distance from die Kara-buran. According to Tschern ofT> 
map the arms just mentioned proceed from die Tscharklik-sa, and die Kok-ala* wen 
though it was die beginning of January* still contained a little water. The a sign¬ 
post* of Kurban Bekning-ilesi is situated in a completely sck&r desert- And such 
the surface continues all the way to the shore of the Kara-buran. The sheets of 
water that still remained in this marsh were frozen over t and at tin- jM>int where die 
expedition crossed it. it was more than two kilometers broad- Patches of yellow ka- 
misch still projected through the ice. They were told however drat diat region hat! 
not been under water during the summer, anti they themselves reported that, at any 
rate along the line of dieir route, the lake appeared to be greatest in winter, The 
truth is said to be, that in winter die water of the Tscharklik spreads itself 
over a considerable area in the form of sheets of ice, so big as to convey the 
impression of being lakes. After diat they crossed the Tschemschen-darja on 
the ice and a quarter of an hour later reached Lopning-brtiing. a Chinese 
Station-house at tlte fishing-village of Lop, in a district where tamarisk-mounds are 
plentiful, 

I he next day they went as far as Jakub Bek’s fort, traversing a region that 
still belongs to the area inundated by the Tschertschen-darja, a fact to which several 
ol the names allude. First came Kurban Hekning-tercnii, or the River-arm of 
Kurban Bek. where they saw large sheets of ice or frozen lakes on both east and 
west, i hi the western shore of the lake of Kum-kBl they rode through a licit of 
tamarisk-mounds, and then crossed the plain ol till ugh-tsclibl, where steppe vege¬ 
tation was growing. The next name is Nam-kbl, where the ground was moist anti 
kamisch was growing; but they saw no lake there, whereas Kum-kbl on the other 
hand appeared to be a permanent lake. Their Kurghan is clearly identical with 
die place known to Prschevalskij and myself as jakub Rek's fort. 

From the third day's itinerary a few names art readily recognisable. Two 
small canals which issue through the right bank of the Tarim and water some grazing - 
grounds to the west of the river bear the names of Kurban Supanmg-birintschi- 
tschapghani and Kurban Stipaningrikintschi-tiichapghani. Other names are Janghkol, 
or the New Lake, though it then contained no water; Jakan-holdschemal: Tuma- 
toghdetscheke; and finally I ukunu At the three last-named points, as well as at 
Kurglian, their route touched west ward-going loops of the river. 

The names belonging to die forth day are Tal-kirtsclnn-bicheke; Almontschuk, 
where they noticed two small marginal lakes, one on each side of the river; Argham- 
tschi-baghlaghan-tscheke; Jaghlik-tschokken-tscheke, and lastly Arghan. Thus from 
Tscharklik to Arghan they followed the oriiing-jci or great caravan-road>, running 
along the right bank ol die I arim, no doubt because the surface on dial side is 
free from sand, this I laving been swept away by the storms, whereas the eastern 
bank is encroached upon to a greater extent by the sand as well as pierced in 
several places by the deltaic arms of the river. 
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< )n the fifth day they followed the great caravan-road towards the north-west, 
touching the western loops of the Jatim-tarim, The points at which they touched 
were Masarem; Sar-tokkan, a district in which there art- toghraks, tamarisks, ka- 
misch, and steppe plants; Ak-jaghatsch, with an old hut; ]Ugen-taravaldi-tscheke, 
this* like the preceding, a loop of the Jatim-tarim, with toghrak forest: and so too 
art: OtLuk-Escheke and Karaime-tschekesi, where the kaniisch is not. only plentiful, 
but also dense and magnifteendy grown; Tarischi-sindi kdl; and Kara-daj-ortang, 
with a station on the great caravan-road. 

Sixth day — Dscham-kojgha n-tscheke; Telep-kuli: Dilgenuiigniji; Abdal-tschap- 
ghan: Sitmct-kojghari-kernu where the) crossed the Laschin darja; Karaune-tokkan- 
kol* a lake now dried up; Patma-olgen-uj: Sadik-onkbngen-dting; Attamet-koligi, 
with a couple of small lakes; Tarbus-jeghan-dung; Dural; Avulning-koli — at most 
of these places there was toghrak forest* even though it were only in scattered clumps: 
fin al l) Ti kenlik- 

Seventh da)* — Jalghus-toghrak, where, as the name indicates, tlierc exists a 
solitary poplar, accompanied by the usual vegetation; Kasi-kalaning-kona-kbligi and 
Abdul Uakining-kona-koligi, two old dried up fakes still bearing die names of their 
former owners; SSfar-kasdi; Moessining-tiii; Katik-arik-tschekesi; Ara-kum, *the Middle 
Sand’, one of the few bells of sand that still remain between the deltaic arms of the 
Tarim; Kong-kttluk, where they crossed the bed of a former lake; Tam-uj, a day 
hut; Kurban-kuiluning terem-liaschi; Gen-deng, a Chinese station-house*, where the 
expedition crossed one of the kok-alas of the Tarim: Tollogoning-uktusi, with a 
small lake: Kuslek-mahallast, or the village of Kuslek already named. 

Eighth day — Kara dting, the place already mentioned: Ak-tarma, tht: village 
known from Prschevalskijs time; Taschlap-katgen-uj; Kesgen-tarim, where a river- 
arm was crossed; Gen-deng; Bhs-koldake-kona-uj; f lUigh-kblning-ak-tarmasi* 

Ninth day — Tungani-ttisehdi-tscheke, a loop of die Tarim; Masar; Tarascha- 
kotan; Haser-Blgen-uj; Chodscham Kaldming-tongusluk-uji; Mutt Achun^-ulturghan* 
ak-tarma-iij, a deserted village near jangi-kol. 

From that point the expedition turned back and travelled ten days towards 
Tscharklik, keeping at first along the northern bank of the Tarim and passing 
Kara-tschatsch, Kudscbek, Karaunelik-kfth and so reached Ullugh-koln i ng-aghsi, or 
the mouth of the canal of the Ulhigh-kol where it enters the Tarim* Thence they 
proceeded to die upper, northern basin of the Bajir-kbl, and from that point crossed 
the icc southwards on foot. Although the text speaks of Birintscht-, Ikintscbi- 
and Ctsdiintschi-bajir-ko], Tschemoff has distinctly marked four basins on his 
map, separated from one another by ho/Jas, or >sounds* T where capes jut out from 
both sides. The widest of these boltas is the one farthest south, anti it has a little 
island in the middle. The Bajii^kbl is said to be continued south-west wards by a 
dry bajir, with an abundance of kamisch. Another hajir in the vicinity is said to 
contain water. Along the shores of the lake were tamarisks, kainiscli, and an oc¬ 
casional poptar- Unfortunately the map is so unreliable in its compass-bearings that 
it cannot l>e used even to complete PI, 12 of my atlas* According to Tschemoffs 
itinerary, the lake should be 6 or 7 km, long; but his statement that it is shaped 
like a bow T convex to the east, strikes me as being improbable, and 1 have there- 
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fore preferred to adhere to the oblong form in PI. 1 2, giving it only a slight curve 
towards the east. According to the oral information I received in the locality of 
UUugh-k6l, the lake consists also of four basins. 

The itinerary indicates as the camping-ground of the tenth day Muhamed 
Supaning-satma-uji, a place which does not appear on my map. for the simple reason 
that I was not told of its existence. Yet names such as this possess no geographical value; 
it merely indicates a hut or homestead, which j>erhaps has only quite recently been built. 

The observations that Tschemoflf made on the eleventh and immediately fol¬ 
lowing days are of especial interest, because he then touched regions which 1 have 
not visited, so that his information will serve to control that which I received from 
hearsay. From the camp last-mentioned he proceeded to the mouth of the Kum- 
kbl canal and then rode across the lake to its southern shore; anil as this took him 
55 minutes, I estimate that the lake is 4 to 5 km. in length, thus being a good 
deal longer than I was told it is. Consequently the lake, which appears in dotted 
oudine on PI. 12, is there too short. On the other hand the sliape which Tschernoff 
assigns to it is improbable. One fact stands forth however with indubitable certainty 
on lus drawing, and that is that the lake is divided into two basins. The western 
cape at the bolta is very sharply defined; and no similar cape is shown on the right 
side. The lake is indicated as being surrounded on all sides by the usual dune- 
accumulations. while jxiplars and tamarisks grow on its shores. 

After returning to the inflow canal of the Kum-kol. TschemofT travelled along 
the southern shore of the Jalang-dschajir, which lies, as 1 also was told, entirely 
north of the great sand. On its shores too, even on its southern shore, notwith¬ 
standing the close proximity of the sand, poplars and kamisch grow. 

Riding south from the eastern end of the Jalang-dschajir. across die dune- 
accumulation, they discovered the lake of Putej-bajir-kol, of the existence of which 
1 never even heard speak; jierhaps it was not known to my guide. The name is 
reputed to mean the Bajir Lake without Inflow, dtough the lake is believed to be- 
fed by an underground supply. According to TschemofTs map anti brief text, it 
would apjiear that this Is one of the ordinary characteristically elliptical or round de¬ 
pressions which are everywhere surrounded by sand, somtimes even on the north, where 
the usual inflow canal is stated to be absent, as well as on the south, where a sandy 
threshold separates the Putej-bajir-kol from a big dry bajir which forms its con¬ 
tinuation in that direction. This newly discovered lake appears to belong to the 
same type as the loghraklik-kolning-daschi and the Ilias-bajiri, but its water is so 
far fresh — at all events it is so in its northern basin — that it was frozen over, 
a circumstance which does seem to support the view that the lake has an under¬ 
ground connection with the I arim. According to TschernofTs map of this region, 
which I herewith reproduce in facsimile (fig. 235), the Putej-bajir-kol contained three 
sheets of water. Between this lake and Torpak-oldi he has inserted between two 
accumulations ol sand yet another elongated depression, consisting of five separate basins, 
of which only the northern one, an unnamed lake, contains water, and which the tra¬ 
vellers only saw from a distance. My sketch-map on PI. 48 of vol. I shows only 
one elongated depression between the Kum-kol and Torpak-6ldi, but it now appears 
that there are two. 
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After returning across the sand to Jalang-dschajir. they had a three-quarters 
of an hour’s ride to the I orpak-oldi. I his lake they al>o rode down from end to 
end; it took them 65 minutes, so that the lake Is 5 to 6 km. long, and consequently 
a little bigger than it is shown on PI. 12. 'l*hen they went to Bajir-kol No. 2. anti 
found that it is continued by two dry bajirs. By following the river-bank they 
reached Lakuluk-tarim, and rested at Dschan Niasning-satmasi, evidently a deserted 
village, wliich was stated to be situated on the bajiming-aghsi or the >entrance> 
to the Bajir-kol. 



The twelfth day was devoted to this lake. 'Hie only information 1 myself 
gleaned concerning it has t>een already communicated at p. 287 of vol. 1 . It is said 
to consist of four separate basitvs, of which the three upper ones bear the names of 
Lakutuk-kol, Dschan Nias-kol. and Muhamed Aru-kol. The first two of these names 
reapjK*ar on TschemofTs map, although they indicate a /(trim and a sa/ma respec¬ 
tively. His description however makes it plain that the lake is complicated. He 
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says that from the aghsi of the Bajir-kol it was a 25 minutes* ride to Islam Nias- 
ning-koli, and from there a ride of 50 minutes to Niser Kulhuun--boltasi and Ah- 
metning-bokash which are said to form a separate, though now dry, lake-basin. 
Thence it was only 5 minutes to the Mahametning-kdli, but to ride across this lake 
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took 25 minutes. After that they crossed over an accumulation of sand to Fjsfrning- 
kakmask which is apparently only a southerly bay of the next lake, the Dschan 
Nias-kbL l ins is 5 to 6 km, long, and in respect oi Els shape it so far resembles 
the Ullugh-kol that at its south end it has two bays, one of them being; that which I 
have just^ named. And Tschemoffs sketch-map shows plainly, that it must indeed 
be so. kamisch Ls quite jilcmi.fijl beside these lakes, and toghraks and tamarisks also 
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peJcur. Then, turning. they rode back to Islam Niasmng-kttfi and the Mahamctnmg- 
kbl the koA-aLt or canal of which leads eastward to the Jatim-tarim, a minor arm 
of the Tschnng'-tarim flowing through the sand. Beside this they rode as far ^ the 
Otakkakli arm of the Tarim. Another ami in that same neighbourhood is known 
as the Kosr Kirgen kok-ata. From the top of the high sand to the south they 
perceived, farther on in the same direction* a large dry barren bajir. wedged in 
between the Bojirekdl and the Gblme-kati No. 2* Thence they travelled to the in¬ 
flow canal of this latter lake* and so on to Kasi-kallamng-tschapghandaki-knna- 
satmasi* wliere they encamped* Down to that point the arm of the Tarim which 
they had followed was called the Jatiin-tarim. To judge from Tsdienioffs descrip¬ 
tion, the Tarim at that spot would appear in the beginning of 1901 10 have been 
very greatly subdivided and very' uncertain in its course- Young poplars, tamarisks* 
and kamtsch were growing on its banks. 

On the thirteenth day they visited the Gblme-kaih approaching it by its canal, 
which is long. To ride from one end of the lake to the other took them 36 minu¬ 
tes; there were poplars on its banks. Immediately south of the lake they rode across 
a large bajir* which* according to TschemoflTs description, would appear to be of a 
very unusual character. Poplars abounded within its arena* and there was an isolated 
sand-hill in the middle of it, die top of which commanded an extensive view (fig. 236). 
Then they climbed over the accumulation of sand which separates that bajir from the 
Tschapghan-kbl- This lake they likewise crossed from end to end, the ride taking 
46 minutes. Here again die re were poplars. After that they followed the Jaiim- 
tarim as far as the Karaundik-kbl. the same lake as my Kariiunelik-tokkan-kol. 
Both this and die next following lake* the Jtlgha-kol (absent from my list), were 
crossed on the tee. Finally* crossing the Kurban Pavaning-digirman* they reached 
the canal mouth of the Laj-baskan-kul, where they encamped. 

The narrative of the fourteenth ami immediately following days shows, that 
below the Karaune-tokkan-kbl there must be a number of small lakes not enumerated 
on my list. Several of them arc quite small; Others form parts of the lakes about 
which 1 was told. Tschernoff however enumerates them in a different order from 
what I have done. His map proves dearly that the marginal lakes on the right 
bank of the Tarim are just as numerous hdow the region 1 examined, namely down 
to and including the Ulhigh-kol as in the region above this lake, i* c. up as far as 
the Tcis-kbL It is difficult to obtain a perfectly clear conception of die wonderful 
hydrographical arrangement in that region; TschemofTs map is not per ^sufficient 
to enable us to arrive at quite trustworthy conclusions. This much may however 
with tolerable certainty be inferred, namely that these lower marginal lakes are 
doomed to dry up, now that the Tarim lias deserted its old bed in favour of more 
easterly arms. An accurate mapping of this country also would no doubt have 
been of interest* though, as 1 have already observed, there was the less necessity 
for it* seeing that the region of these marginal lakes is everywhere of a stereotyped 
character* ami that the lakes which figure on PI. 12 are quite sufficient to give 
a conception representative of the general geography of the region as a whole. 
We have however one beautiful example of these lower marginal lakes in die 
Begdik-kol. 
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A quarter of an hours rick brought the travellers from the 1 agksi of the Lap 
baskan-kOl to the take itself after which they traversed this last on the ice right 
away to iLs opposite extremity. On its shores were young poplars dotted abodt 
here anti there- Towards iLs northern end there us a large sandy island, which ap¬ 
pears to be of the same type as that in the UHugh-koT Farther south a narrow 
/WAj cuts 1 iff a lakmttr or southern basin from the northern, ami in that ton there 
is a small island. The canal which feeds the Laj-baskan from the Tarim seems also 
to send off an arm to the Talasdui-koL a lake situated farther to the east. In 
ibis branch there is an expansion known as the Dughulge-kGk-kbl; and from it the 
travellers reached the Talaschti-koFaghsi. The lake of this name is divided into 
three basins by projecting promontories which form bokas. The northern basin, the 
Aghis-kbh is said to He 20 minutes' ride from the Jiitim-tariin. In that locality ibis 
last name ap[>ears to be applied to the older bed of the Tschong-tarim, now for the 
most part abandoned. The connection between the river and the Aghis-kot seems to 
bo of the same type as that between the Tarim and the I Jaschrikbl, that is to say a 
broad passage filled with sand)- islands, the latter overgrown with vegetation. Immedi¬ 
ately to the east Tschemoff perceived the Murabning-kol-kakmasi, prol>ably nothing 
more than a part of some adjacent lake. The name given to the middle, anti at the 
same time the largest* basin of the T&Ulschri-kdl is Ghobkdl; while the smallest basin 
of the three, lying farthest south, possesses no name. One piece of information given 
both by the text and by the map is certainly strange, name!) that all over die 
Ghol-kol there are small islands and islets of sand, tamarisk-mounds, and dumps 
of kamisdi, as well as here and there a solitary poplar, sticking up through die ice. 

1 confess I never saw anything like that in any of the lakes higher up. From this 
we may infer that the Ghol-kol is exceedingly shallow. 

Climbing over the dune-accumulation, that overhangs the eastern shore of the 
Ghol-kol, by a gap or saddle 3 to 4 km. across, they came to the little lake o 
Haschtage-kbL This take is connected by a canal called Tomen-akin with am 
other Aghls-kbl, a lake so small that It only took them a quarter of an hour to ride 
across it. That brought them to a place known as Areksch, where there is a bi¬ 
furcation; there they spent the night. 

On the fifteenth day they rode beside the river down to the Kemi-tschapgban- 
kbl. The northern hank was clothed with poplar forest, but the high sand began 
immediately south of the river. The following names were noted — Koj-saJglian- 
Lugh, K a ra - Lsch i I anda k e-togh , Lriun-kara-tschilan, Ajagh-kotonuatlakc-koschlusch, and 
Jakan-oktuk on the Jatim-tarim; further Chodscha Kulluniug-uj, the feeding canal of 
the Baschtage-kol, and the aghsi of the Ottak-ktiL Camp was formed at Ojman- 
koldake-uj. 

On the sixteenth day a circular lour was made from the camp just mentioned, 
a group of lakes being visited on the way. f irst they went to Jatim-tscliapghan 
and the Tschapghan-kGl, which they crossed on the ice in 18 minutes. Here only 
a very narrow tongue sand separated them Ironi the 1 schong-tschapghan-kdlning- 
aghsi. The lake of Tsdnang-tschapglian-kdl. which they only just touched, appeared 
to possess its own comiccting-chanm l with the river, A ride of a quarter of an 
hour across an isthmus of sand then brought them to the liegdik-kbl, west of the 
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lake last-named; Sme they merely skirted it, ami then followed a canal or narrow 
sound* which conducted them to the Dungluk-kbl* whence another narrow sound 
brought them to the Ku-ltiigfan-kdl (Ku-tmu-kbl), which demanded 53 minutes to 
ritlt: across it. From the description which the expedition gives ol the north-western 
portion of the liegelik-kol, it would appear to he even more complicated than I 
supposed it to be; but then [ was not able to examine it, and for that reason it is 
shown in part with a dotted outline on Fl. 46 of vol. I. Towards the east it would 
also seem to send out fjord-tike offshoots of tilt: same character as the Avid Mias 
Beknekakmari on its western side. Nevertheless \ have not dared to incorporate 
the results of the expedition's labours on my map, A climb of 20 minutes from the 
eastern shore of the Ku-tutu over a dune-accumulation brought them to the lake o! 
Ojman-koh a lake entirely surrounded by sand and possessing but one or two soli¬ 
tary toghraks. This is not to he confounded with the other Ojman-kbl through 
which the Tarim flows, although both lakes tie rather near together. The former 
is about 4 to 5 km. long* and is prolonged towards the south by a bajir, I he 
expedition* leaving the northern end by Its inflow canal, reached alter a ride ol 35 
minutes the little lake of Futarlik-kfcl, situated in the immediate vicinity of Ojman- 


koldake-vij. 

The next day, the seventeenth* they began by tiding for an hour, until they 
reached the canal which carries water from the river into tile Kok-kok Another 
tide of 33 minutes on the ice carried them across this lake* which is divided into 
two basins by a bolta. South of it they discovered two small unnamed lakes. Then 
after 25 minutes over a sandy isthmus they readied what they describe as afogltra&tik- 
yV“* apparently a depression or hollow in the sand* where poplars grow abundantly* 
This little desert forest was 20 minutes in diameter* The next object visited was a 
small nameless lake farther to the east. Then across another low sandy Isthmus 
northwards to a second Ghol-kok which it took them 25 minutes to ride across, and 


on the northern shore of which stood a saima- North of the Ghol kol w as an ac¬ 
cumulation of sand, and the country north of that again was called ToghrakHk- 
uger-asti* Thence it was 1 5 2 hours to the dried-up lake of Sdiah Mansurning- 
btak-kolning-aghsi. Close beside it was Arsumet-kona-satmasi* A district lying 
between the river and die high sand was called Sthikak: my Sdiikak kol will evidently 
he south of that district. The other names for that day are jangi-suning-kBl-aghsi* 


and* finally, the camping station ot Jangi-su-mahalla. 

Jbe eighteenth day was utilised for an excursion to the adjacent lake of Jangb 
su T which according to Tschernoffs account is a desert lake belonging to the same 
category as the Begdik-kSl and the other lakes. It appears to have an irregular 
and ragged shore-line* broken by numerous projecting ca]*s and by boltas. A large 
basin on its western side bore no name* On its south-western and southern side 
were two bajirs with vegetation. South and east ol the lake there ai e said to be 
jilgkas, or dong, narrow valleys* in the sand, containing toghrak forest* 

ITe following are the names recorded on the nineteenth day* First Ak-kattik- 
kbl, an extremely small lake* Then Kala-sugha-jaghilghan-jer, a district beside the 
Kona-tarim, or an older bed oi the Tarim long since abandoned* and lying south¬ 
west of the existing bed: this Kona-tarim is said 10 form an open strip or jitgha 
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in the toghrak forest, and is very distinct* Next they made their way across a belt 
of sand to the Talaj-jatghan-tarim and Schukumtng-kol ning ToscliJ uschi, evideitth the 
ends of the canals from this lake, which is situated on the left bank of the Tarim* 
The same thing applies to the Kodajlik-kbl. Finally they followed the Tahj-jatghan- 
tarim until they reached die camping-ground of Biscft-toghrak* 

On the twentieth day a ride of 65 minutes brought them to die Kotschkatschi- 
kbk which according to TschemofTs map ought to be regarded as a lake-like ex¬ 
pansion of die rhrer-arm just named, rather than as a marginal lake embedded in 
the sand, although it is possible that there may also be a lake of the same name 
in the sand to the south- After riding for another 65 minutes they came to the 
Chudscha-tutghan-kof which may possibly Ije identical with my Ghodsche-tutghutseh- 
kbl, though this again is delineated as being a lake -1 ike expansion. All the way 
die travellers had on the south the high barren sand* Beside the river were the 
ordinary' vegetation and toghrak forest, but the age and density of this last are not 
stated* The next place they came to was Tschong-tariirming-kosdiluschi. that is tile 
point where die 1 ‘alaj-jatghan-tarim unites with the main stream. The Java Muhumed- 
ba-sch-kbl is die next name that occurs: tins is a true desert-lake. They followed 
its western and southern shores for 1*1 hours* Smith of it there is said to be a 
dry hajir with toghrak and kamisch growing in it* Then crossing over an isthmus of 
sand, they came to another Tschapghan-koL likewise embedded in sand. 

On the twenty-first day die travellers passed over the upper Ettek-tarim and 
a belt of sand, ami so came to the Kona-kuruk-ettek-koL a now desiccated take 
overgrown with vegetation, but formerly fed from the Ettek-tarirn* After that they 
passed the well-known hill at Altnoutachok, ami encamped at Kultschakning-uji be¬ 
side a small lake, probably a bold schema!. 

The twenty-second day was devoted to an excursion towards the east, to the 
Karaune-tokkanhk-kdl, a lake abounding in kamisch and jakan, and with a large 
island in the middle* crowded with tamarisk-mounds, and here and there toghrak 
groves; a stream enters the lake at the north and issues from it again at the south* 
This is die lake mentioned on p. 208 of vol. I under the name of the Karaime- 
tokkan-kbl. From that point they returned to the hill of Almontschuk* w hich I esti¬ 
mated (vol. 1, p. 207I at ro in- high, judging by the eye; hut Tschemoff savs that 
it is 9 sashen high (19 m«), though I doubt whether he measured the actual verti¬ 
cal height* He states that the circumference at the base measures 117 sashem 

From that point the expedition returned to Tscharklik by the rouLe already 
described. Starting at the above-named jakan-okuluk they rode for 2' * hours across 
the delta land of the Tarim as far as Tlkentik, passing on the way the Girlang-kol 
(on the tee), Tatir-ilek, Gildemmk. and Chan Dari lining-uses!. 

Whilst waiting at 1 ikenhk Fsdiernoif contrived to make a trip to the Maltak- 
kol lakes. that is the extensive muriiiy tract, whence such a great part of the water 
of rite Kobtschedarja issues to join die Kuntschekisdi-tarim- This marsh and its 
lakes can only be visited in winter, when they can be approached on the ice. Al¬ 
though the map he made ol this lake region is not sufficiently reliable, nevertheless 
die names will always possess a certain amount of interest, and Ids list supplements 
the one which 1 have given on p. 507 of vol* 1- 
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A ride of 35 minutes to the east brought him to lilt Bos-kol, which he cros¬ 
sed on the ice in 25 minutes. The observation, that kamisch was growing round 
its shores, seems to that it had large sheets of open water. Thence after 

another 25 minutes he reached the Siisuk-kQl* 15 minutes long, with kaimseb and 
tamarisk-mounds on its banks* Thence again in 5 minutes he reached tile Schadang^ 
kdl. io minutes long, with not only the usual vegetation, but also poplars oil its 
shores* From that point lie rode 25 minutes to a large kok-ala from the Kontsche- 
ilarja, which flows through the Turkotnak-kdl, 5 minutes long. Then followed a ride ol 
half an hour to Tarimning-kosdiluschi-Chodschani Kaldining-tiigirnianL After an¬ 
other 10 minutes he came to the Sap-kojdi-kol. half an hour long; on its shores grew 
toghrafcs and kamisch* and there were two old satmas* This lake was only 5 min. 
from die Sora-tdkSrgen-kdl* again half an hour long, but entirely surrounded by 
kamisch, This last lake is immediately connected with the Karki-tschokkeii-kdl, 20 
minutes long, into which the main volume of the Komtsche-darja Ls discharged, before 
dividing itself between the Bos-ilek and the Kuntschekisch-tarim {see fig* 444. vol* I). 
The lake of Fschangumalak-kol in the same vicinity is quite small. Seven minutes 
from it lies the Balik-iok-kdl* which il look 33 minutes to rkte across. This name* 
which means the No Fish Lake, tells its own story* by suggesting that the water Is 
salt* though only slightly so* for TschernofF found it entirely frozen over* It is 
probably on*' of the extreme outlying lakes of the region next the desert* The 
itinerarv records also the following names* though the lakes dremselves were not 
visited — Tsehangehsakli-kOh Majtu-kaldi-koh Ansu Kulluning-kBli, Babamning-kiSli, 
Maltak-koli and Abbas kirgen-kol. 

In conclusion I will note some names which were recorded by the travellers 
from the districts lieside the lower I'gen-darja. The point at which the route (3 days) 
from Laj-su to Kutschar crosses over the Ugen^dajja is known as Ak-jarsik* Tra¬ 
velling down the river from that point, you have on Its left or northern bank the 
following names — Susiik-mahalla (a village of too ujlik), Ak-dung-tscheke (20 ujlik); 
Tsdieke-jinek* Koseh-toghrak-tschuke, Usun-tokaj-tscheke* Drmek-tscheke (2 ujlik)* 
Jigde-basch-tscheke (2 ujlik), Ujup Bai ujdake-tschekc (r ujlik)* Tschangdik. Tschong- 
kemidake-tscheke, Janu-puka-Lsdieke, Usun-tadr-tscheke* Arik-basclu (t ujlik). Kongur- 
tschak-tscheke* Efeschi {5 or 6 ujlik), Chat-kojdhtscheke, Paha-tLischkemtscheke, Egri- 
kQl, fakan-kdl-tscheke* [ulbars-baschi (with ortiing), Avid Almiiig-kotan-tschektai. 
and finally Jar ken tel arjaning-koschluschi. i* e* the confluence with the Tarim, which 
in that pari of Its course is often called also the Jarkent-darja* On the southern or 
right bank the names are as follows: jantak-ischckc* Ismail Bajmugrujbtschekc (3 
ujlik), Dung-kotan-tscheke (to ujlik)* Kutn tscheke* Bujun-kum-tschefee {3 ujlik), Ma- 
muschning-ujdake-tscheke {1 ujlik from Korla), Kader Bajmng-ujdake-tsdiuke (i ujlik), 
Tschong Ag he tschadake-kiLUi- tscheke* KItschik Aghutsch a dake-kum- tscheke, Bure 
Kurban-tscheke, Akisch-kol-tscb ke (1 ujlik of Lopliks), Tsclierek-tiischken-tscheke. 
Usun-ilek* Karaulning-ujdake-tscheke (10 ujlik), amt Jarkeni-datjaning-koschlusdiL 
Nearly all these are the names of forest tracts at the fiends of the Ugen^darja* 

f inally Tschemoffs notes contain various measurements of the extent to which 
the water hat! subsided since die formation ol the ice. But ol these I will cite only 
two. Since the preceding summer the Adoke kok-alasi had risen 154 cm* This I 
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was easily able to check, because my guide Kirghuj Pavan saw the stream on both 
occasions, Titus this river-arm had quadrupled in breadth. This appears to furnish 
a fresh proof of the tendency that the Tarim shows to (lit tit the east, a tendency 
which since my last visit to that region has no doubt become much more pronounced. 
TscliemofT also reports that the Basch-kbt had risen to an unprecedented extent since 
1 saw it in December 1899, that is alter its inflow canal was opened. Several of 
the poplars which we then observed growing on the bank were at the rime of Tschur- 
notfs vkh sticking up tliruugh the ice a good bit away from the new shore-line, 
which then ran close in under the dune-wall 

Imperfect and fragmentary though these reports are, they are nevertheless 
possessed uf great interest. Not only do they prove that the information which I 
received about the country below the Lllugh-kol and the Uegelik-kGl was incomplete, 
they also witness to the fact that the characteristic marginal lakes embedded in the 
sand extend, and with the same degree of frequency, all the way down to Arghan, 
though in point of area they appear to be smaller, and in point of shape more irregular, 
than those above the lakes just named. Further, these marginal lakes lower down 
the riv er would appear to possess a more abundant vegetation. Almost all of them 
still contain water, although the Tarim is beginning to desert its bed immediately 
along the front of the sand. From this it may be inferred that the river has shifted 
its bed at a date so recent that the marginal lakes have not yet been able to dry 
up, nor yet to grow sufficiently salt to interfere appreciably with the formation of 
ice. The calculations of area and volume which I made in vol 1 for die lakes that 
l visited are plainly not exaggerated, when it is recollected that those lakes art* more 
in number than I assumed them to be. It is however difficult to say how many 
lakes have to be added to my list ol 35 In consequence o! 1 schcruotfs investiga¬ 
tions. for in many cases two or more of his names indicate different basins in one 
and the same lake. The particulars in this chapter, whatever they are worth, may 
therefore be regarded as a provisional supplement to my own work. 


CHAPTER XXXVI 


GENERAL HYDROGRAPHICAL RELATIONS OF THE 

TARIM-BAS1N, 


Iri the first volume of this work I have given an account of the lower Jarkent- 
darja, the whole of the Tarim, the intricate arms and channels of the ariin delta* 
the eastern waterway through the lakes which is so inti match connected with the 
Konischr-darja, the marginal lakes of the Tarim, and the lower Tschertschen-tlarja, 
as well as the lake of Kara-buran connected with it. [n the first half of this second 
volume 1 have described the old dried-up bed of the Tarim, the Kunik-darja, and 
the abandoned lake of Lop-nor so intimately associated with it, and finally die 
present terminal lake of the lanm, the Kara-koschun* and the newly formed Likes 
between that lake and the Lop-nor, Having thus dealt with all the materials in 
detail it will be expedient before proceeding further, lo take a brief, but general, 
risitmf of the river-system as a whole. Hie temptation is, I confess* strong, to deal 
with this subject exhaustively, that k to say. to take into account those parts also 
of the principal river and its tributaries which are situated amongst the girdle of 
mountains that ring round the basin of Hast Turkestan on every side except the 
east; hut the task, would demand more time than I cun com emeriti\ spar^.. anil 
would, besides, carry me bey ond the limits that 1 set myself for this present work. 
All that can be expected of me is that l should make available the materials l have 
collected. The discussion of these, in conjunction with such information as existed 
already about the upper courses of the rivers tn question, I must leave to the geo¬ 
graphers who study such things at home. And even for the geographer who j>os~ 
senses an exhaustive knowledge of the whole of the available material and so is in 
a position to arrange and group all the observations which liave been made during 
the last few dozen y ears by a fairly respectable number of explorers in the peripheral 
mountains, it will be any thing but an easy task to compare and collate die upper 
courses of those rivers with their lower courses, and to analyse the laws under which 
their volumes decrease as they advance from the periphery towards the centre of 
the Hast Turkestan basin. One reason why it is not easy is that our knowledge 
of the peripheral parts of the area Is in fact still rather deficient. For. while some 
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regions, especially the Tiett~schad* where amongst others Hr. Max Fnederichsen has 
quite recently made exceptionally important observations, are well known, other regions 
are on the contrary but little known, a remark that applies with especial force to cer¬ 
tain parts of the Kwen-lun, We are indeed acquainted in broad outline with the oro- 
graphicai arrangement, and even with the positions of the rivers amongst the moun¬ 
tains. But what do we know about the volumes of the rivers at different seasons, 
and about the relation of the volume to the precipitation, and of the precipitation 
to the other climatic factors? Little or nothing. Without arithmetical data we cannot 
in this connection proceed far? anti especially of the volume of a river nobody but 
a trained observer is able to form even an approximate estimate, and yet how often 
do even such observers make mistakes. From the conventional phrase? >The river 
made a big and noble stream*, it is impossible to deduce any conclusion, for there exists 
a strong temptation to call every river big and noble that occasions difficulty in 
crossing over it, as may indeed happen with quite a small stream. lf T on the other 
hand, the crossing is effected under favourable and easy conditions, the traveller is 
apt to forget the true dimensions. But a description which tolls ns that the river 
was at least 50 nv broad, a couple of meters deep, and that the current moved ns fast 
as a horse walks*, however defective it may be. does nevertheless give us some 
idea of the dimensions. But in the case of the upper waters of the hydrographical 
system of Hast Turkestan, even such succinct statements as this are all too rare, 
whilst of accurate measurements there are none whatsoever. In this respect there¬ 
fore we have practically no data to go upon. All that one can say. speaking gene¬ 
rally with regard to a river like the Tarim, is that, when in its lowermost reaches 
and at such an immense distance from its gathering-grounds, it still carries a volume 
of 140 cub.m. in the second, it must obviously be a stream of considerable magni¬ 
tude in its upper course. For example, the Raskan-darja or upper jarkent-darja is 
at Tung in spring several times bigger than the Tarim is at Jurt-tschapghan at tile 
season of high water; and the Kontsche-darja. the continuation of the Chajdu-gol, 
has at Ivor la constantly the same volume as I have assumed for the mean volume 
of the united Tarim at Jurt-tschapghan. Nor can the united Tarim, with all its 
tributaries to help tt, ever rival in volume that which the Ak-su-darja carries at its 
mouth at tin: period of high flood. In other words, the volume decreases rapidlv 
from the sources towards the terminal lake, the reason being that the rivers, which go 
to make up the Tarim, do not receive a drop of water after they have once entered 
the lowlands, and have to sustain a fierce struggle against not only the drouthy 
deserts, but also the arid atmosphere. I he former rob them of a considerable 
percentage of their volume all the way down, but especially in those parts in which 
the river lias shifted its bed. leaving behind it an old. moist channel w-ith plenteous 
forests beside it, while its new path is dry and absorbs vast quantities of water, 
and forests are perhaps entirely absent on its banks. But as the shifting of the 
bed Is characteristic of the Tarim all die way down from the mouth of the Ak-su- 
darja, it Is sufficiently obvious that this is one of tilt: chief causes of the serious de¬ 
crease in the volume of the river in its lower course. In a similar way the Tarim 
is deprived of immense quantities of water by the marginal lakes, for they vastly 
enlarge the area of evaporation. Moreover at the low-water season, when most of 
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them are cut off from the river, they shrink rapidly, and consequently, when the 
high water corner, they have to be filled up again, and it is only when this has 
been done that the retarded stream is able to continue its journey unhindered to the 
terminal lake. After this lake is filled, and the. Tarim begins to drop, several of those 
marginal lakes restore to it a portion of the water which they had previously deprived 
it of, though, owing to the heavy evaporation which has meantime been proceeding, 
the amount they so contribute Ls small; in fact the evaporation proceeds as a rule 
at an equal pace with the subsidence of the river. On the other hand the origin a* 
tion of the boldschemals, or abandoned river-loops, can produce no great effect 
upon the diminution of the stream. Theoretically their effect ought to be exactly 
opposite to that of die two factors before mentioned, because they contract the eva- 
poration area; but then, on tin; other band, every time a botdschemal is formed Et 
is counterbalanced by a fresh river-bend in another place, and as this procedure is 
in operation all the way down the river without cessation, its two phases may lie 
regarded as neutralising one another. Hence it may he said that the structure and 
conformation of the bed of the Tarim are among the principal causes of the rapid 
diminution of its volume. In this respect the situation of the Tarim is incomparably 
less favourable than, for example, the situation of the Raskan-darja. This last flows 
between stupendous mountain-ranges in a deeply sunk valley* and is thus deprived 
of all opportunity to change its bud. And not only is its channel prescribed for it 
once for all, but it is always so saturated that the amount of water which it absorbs 
is small. It is quite impossible for marginal lakes to originate beside it. In conse¬ 
quence of the conformation of the valley, the stream is very deep in proportion to 
Its breadth, and it flows with great velocity. Moreover the mountain atmosphere is 
mots ter and the river is shaded by the mountains themselvts, In a word, everything 
conspires to preserve the volume which rolls down the bed of this stream, and Et b 
moreover augmented as it proceeds by the inflow of all its contributories. Now 
this augmentation From the source down to the point where the last tributary is re¬ 
ceived takes place wholly within the montainous region, but from the latter point 
the volume decreases, and decreases at a rate which grows continuously more rapid 
in proportion as the lowlands become flatter and the desert areas through which 
the river flows become more extensive. The moment therefore the river emerges 
into the lowlands, it is deprived of the different species of protection which it enjoyed 
amongst the mountains, ami becomes fully exposed to the forces that work for its 
destruction. In fact so rapidly do the destructive factors assert their supremacy over 
it, that it would be completely annihilated before it reached the Kara-kosehun, were 
it not for the cooperation of its largest tributaries. Alone the Jarkent-daija would 
never under any circumstances succeed in getting down all the way to the Kara- 
keschua U is the Ak-su-darja which infuses new life into it. ami in virtue of this 
fresh impulse which it thus receives il does succeed in overcoming all hindrances 
and in surviving the tlrain of the many parasites that prey upon it- As compared 
with these two rivers, the other streams of the system play only very suljordinale 
parts. Both the Kaschgar-darja and the Chotan-daija are only aide to get down to 
tile main stream of the Tarim lor a very short period in each year. The former 
unaided would hardly be able to reach as far as the mouth of the Ak-su-darja. and 
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the latter unaided would certainly die away before reaching Tscbimem It die 
Kontscbe-daija had no connection on tire way with the Tarim, El would he little 
likely to penetrate right down to the Kara-koschun. The Tschertschcn-tWja is tlte 
only one of the tributaries of die system which is powerful enough h) its own efforts 
to reach the terminal lake, and that is only because its source is reiativtU near. 
How far the Kontsche-darja possesses a corresponding degree of power it is difficult 
to say, localise at several points — in die Kuntschekisch tarim, the l'schivilik-kof 
anti the Kara-kbl lakes — it mingles its waters with those of the Tarim; besides, 
the measurements which t possess of this river are all too few to warrant any reliable 
conclusion. Nevertheless such numerical data as do exist are interesting, and suggest 
a train of thought which 1 will here insert by way of parenthesis as an appendix to 
what l have already said above Ip, 7 and fTV) about the Kanbxhe-darja. 



l-'l.e . 23 7. Till’ H K1F fCE A [' KOVF.A WlIi'.BlE ' MEASUKtli THE KO NT SOI E-DA Rf \ IS t S96. 


On 1 1 tli March 1S06 1 ascertained that the Kontsche-darja hail at Korla a 
volume of 71.71 Cifb.m. in die second, although the Chaidu-gol on the 12th March 
only delivered into the Baghrasch-kbl a volume of 53.5 citb.m, Thus die lake dis¬ 
charged 18 cubuin more than it received. How from what I saw at the bridge at 
Korla 7 and from what E was told bv the natives, 1 understand that die river preserves 
at tlie point indicated the same level winter and summer alike, year alter year, and 
therefore I conclude that the Baghra.seh-kbI acts as a regulator, equalising the oscil¬ 
lations of the Chajdu-gol. for its volume iUxts of course vary from season to season 
in the same way as that of alt the other rivers of East Turkestan. Hence the volume 
of the Kontsche-darja may be regarded as constant. At Oil par on 6th March 1900 
this river had a volume of only 32.7 cub.m.. and had therefore on the short stretch 
of 150 km, (disregarding the windings) lost more than one-half of its volume. All 
the same it would be rash to infer from this, that this rate of diminution of volume 
continues throughout the entire course of the river — putting aside its connection 
with die Tarim — down to the terminal lake of the basin, which lies about 320 
km. below Uilpar. If however that rate ol decrease of volume were maintained, 
the water of the Kontsche-darja would not be able to get farther down than to the 
1 schii ilik-kbl or the Kara-kbt, j attribute the great decrease 1 have noted above 
to the formation ol die ice, which of course arrests and, as it were, ties, up large 
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quantities of water, I also ventured to suggest (p, rob that when all that ice melts 
in the spring, it must give rise to a considerable flood, in die same way as the 
breaking up of the ice does in the Tarim. And that this suggestion is sound is 
proved by a measurement which I made in the Kontsche-darja not far above Tikenlik, 
ant] about 70 km. below Dilpar, on 27th March 1896. when l found the volume 
lo be 69.fr cub.in. in the second, or reckoning from Korla a diminution of on!;’ 2 
cubtrt.: at the time l atarfljuted {Ptftrw. MitieiL, Erganriift 131. p, 77} that in¬ 
significant decrease to the thawing of the ice. which tlius took place about the 
middle of March. Now this imposing flood of thaw-water flows past at a pretty 
swift rate, and once its maximum has been attained, the river goes on falling ah 
the summer. In the beginning of May 19OO ! measured a volume of only 33 ctib.m. 
in this river, namely 19 cub.m. in all the several arms together which in the vici¬ 
nity of Tikenlik go to feed the Kuntsdiekisch-tarim. and 14 cub.ni. proceeding from 
the Bosrikk to the Avullu kol Thus the volume in the beginning of May was 
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precisely the same as m the beginning; of March, though the latter measurement was 
made a considerable distance below die former: the cub.m. were obtained about 
330 km. below Korla, whereas tlie 14 cub.m. were 2So to 390 km- I>dow the same 
town. From oral information l ascertained* that this diminution would continue ail 
the summer, although at a slow rate. Even when the river is at its lowest, it is 
said to contain so much water that it is not possible to ford it on horse! *ack; but 
it is evident, that what there is flows excessively slowly. The reason why the river 
decreases so rapidly in spring between Korla and Tikenlik and the Bos-ilck is that 
all the canals in the district of Korla are then kept open for the purpose of irri¬ 
gating the cultivated fields. Add to that the quantity of water which is naturally 
absorbed into the ground, and disappears through evaporation and the formation of 
the marginal lakes. But even the artificial decrease, caused by irrigation, may be 
regarded as a constant factor; indeed it seems likely that the region around Korla 
was in former times more extensively cultivated than it is now, and Consequently 
there was then an even heavier drain upon the Kontsche-datja than there is now. 
If we suppose the Kontsche-darja to be completely independent of the Tarim, and 
to flow entirely in its own bed all the way down to the Kara-koschun, then the vo¬ 
lume of 33 cub.m. which we find at distances of 230 and 2S0 km. from Korla would 
not be able to get down to Kum-tschapghan* which lies 240 and too km. respec¬ 
tively still lower down; for the farther the water advances the greater the drain 
that is made upon it by the surrounding dry, torrid deserts and by the sandstorms 
with their extraordinarily arid winds, each as desiccating as its predecessor. And 
it would only be in autumn, after ail the irrigation channels are closed, that a 
thin trickling ribbon of water would be at all likely to reach the terminal lake, anti 
possibly the same thing might be repeated when the ice thaws in the spring. Indeed, 
when we call to mind how rapidly the Tarim shrinks in the lowest part of its course, 
it becomes extremely doubtful whether the Kontsche-darja alone would be able to 
get down as far as the Kara-koschun at all. Anyway it is from this stream that 
the Tarim receives its East impulse but one towards the maintenance of its j>owers 
of resistance: the very last impulse coming from the d'sehertschen darja. 

The reasoning just adduced leads to yet another interesting conclusion. 
IS the distance between Korla and Kum-tschapghan amounts to 470 km., and if it 
is only occasionally that the Kontschr-darja is able to travel the full distance down 
to the terminal lake, it may be certain!)' assumed, that the same thing happened in 
the Kuruk-darja, the distance by it between Korla and the place where it emptied 
itself into the Lop-nor being 410 km* The distance in the case of the latter stream 
is indeed somewhat less, but on the other side we have to set the fact that its banks 
were certainly inhabited in places, because one of the roads to Korla ran beside it, 
ami it is safe to assume that the |>cuple who dwelt on its banks also utilized ite 
water for irrigation. If now the stream of the Kontsche-darja, which we may safely 
say had, sixteen hundred years ago, about the same volume that it has now*" for the 
Baghrasch-kol played then the same regulative and distributive part that it does now, 
anti if the entire river flowed as one stream through the bed of the Kuruk-darja, then, 
it may argued, the river (1) would never have been able to get down to its ter¬ 
minus south-west of Altiniscli-buiak, and (2) even supposing it did get down as far 
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as that its vitality upon reaching that point would be so small that it would have 
been utterly impossible for it to have scooped out a bed to such an energetic depth 
as is exhibited by the channel which we see in the desert to-day, and still less would 
it have been able to originate a lake to which the Chinese applied the name of the 
Great Salt Lake. Here again, then, we have a proof of the contention 1 have 
argued tor above, e. g. p, 300, namely that the Kuruk-daija formerly carried the entire 
flood of the Tarim and that the Komsche-darja was then, just as it is now. nothing 
more than a tributary of the Tarim, If now KoskifTs idea, that the Kontsche-darja 
alone formerly flowed through the bed of the Kuruk-daija, anti then turned south 
through the desert to the Kara-kosdum (PL 35), he compared with what I have just 
said above, the absurdity of Ins theory', which rests upon no sort of proof or support 
whatsoever, becomes even more patent than it was before. By that route the di¬ 
stance between Korla and the Kara-koschun is almost 500 Jem., and nobody will 
be so bald as lo maintain that the Komsche-darja. even in times of exceptionally 
high flood, ever possessed the power of preserving its vitality so far down as that, 
especially when its flood was drained away at Ldu-lan for irrigation purposes, a fate 
it now escapes. 

By dwelling upon this matter I have not only been able to offer an illustra¬ 
tion of the way in which the rivers of East Turkestan decrease in volume from the 
moment they Issue u]»n the lowlands, I Hit i have also l>een given another oppor¬ 
tunity to prove the untenableness of KoslofFs assumption, that formerly the Tarim 
and the Kontsche-darja flowed by different routes to the Kara-koschun. 

Resuming where I broke off, — The upper courses of the northern tributaries 
of die Tarim — the Ak-su-darja, the Tauschkan-darja, and the Kontsche-daij a — 
belong to a part of Central Asia with which 1 am not familiar, and consequently 1 
can only pass them over without saying anything about them. With regard to the 
streams that rise the southern bonier of the basin — the farkent-darja, Chotan- 
darja. Kerija-daija, the rivers of Kirk-saj, and the Tschertechen-darja — their upper 
courses belong to the Tibetan highlands, and \ shall have an opportunity to discuss 
them w hen dealing with that part of Tibet in the fourth volume of this work* That 
region might conveniently be termed the : northern peripheral zone of Tibet;, being a 
belt of country that belongs intimately to Tibet, as well as intimately to East Tur¬ 
kestan, To the former it belongs n priori, as forming a part of the stupendous 
mountain swelling, from which it is merely discriminated in so jar as it supports the 
border-ranges of the Kwen-lun and drains into the Great Central Asian basin of the 
Tarim; and it ls in virtue of this same property that it belongs just as intimately 
to the basin of die Tarim. To die north of this border zone such precipitation as 
does fall is excessively small, and under no circumstances does it make even the 
smallest contribution to the rivers of the Tarim system. If therefore the rainfall and 
snowfall of this Wder zone did not gather concentrically towards the central basin, 
this last would be a complete and continuous desert, without a single oasis. South 
of this peripheral zone stretches the self-contained basins of die Tibetan highlands, a 
veritable mosaic of basins, great and small, in countless number, most of diem with 
a salt lake in die deepest part of its depression. The only portion of the pheripheral 
zone which Is not backed by this self-contained drainage basin is that which lies in the 
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extreme west, namfch the catchment-grounds of the Jarlcenl-ilarja; behind it is a 
region that strains away to the Indian Ocean, namely the tip [Kir basin of the Indus* 
Here then it is that we liave, as also partly in the Pamir, the important divide which 
separates the water flowing to the great ocean from die water flowing into thr Lop- 
nor depression. As lor rite catchment-area of the Kaschgar-darja, it touches on the 
west the catchment-area of the Sea of Aral, namely the upper gathering-grounds of 
the Sir-darja and the Vmu-darja. But in between these two catchment-area*, that 
of tl;e Kaschgar-darja and the jarkent-darja on the one side and that uf Urn Amu- 
darja on the other* there are interposed a couple of self-contained basins, namely 
the large Kara-kid and the Rang-kill 

Though, as 1 have already observed, the basin to the north of the ]>eriphfcral 
zone of the Kwen-hin may be considered as entire!} lacking in [weeipifcation, this is 
by no means true of the highland region to the south of it. For* as I shall have 
occasion to show when T come to describe Tibet* and as my meteorological journal 
will sufficiently corroborate, both rain and snow do fall there* especially in the warm 
season of the year. Con lining onr attention to the self-contained drainage-area of 
the highlands, it may be said, generally speaking, that the precipitation increases in 
quantity from north to south and from east to west The latter half of die state¬ 
ment. namely that the precipitation increases Imm east to west, applies also to the 
peripheral zone, as is shown by the accompanying sketch-map of the catchment-areas 
(IT 57 )' Tnie, the sketch does not convey any direct information as to the quantity of 
the precipitation; but the very fact of steady decrease in the magnitude or the big rivers 
from west to east suggests the existence ot the law 1 have Stated* in the extreme 
west we have the Jarkent-darja, the biggest stream of alb next comes the Chotan- 
darja. which only reaches the Tarim during about forty days in the year; then fol¬ 
lows the Kerija-darja, which has long been cut off and dissevered from the main 
artery of die system; the remaining streams — the Sourghak-darja or Nija-darja, 
the Tolan-chodscha, the Bostan-toghrak, the M 5 klscha, and the Mit or Kara-muran 
— are all still smaller* The Tsdiertschen-darja forms, it h true, an exception; but 
tiie streams to the east of it, that flow north* and of which die Tscharkltk-su is the 
largest, are all of incomparably less magnitude than even the rivers of the Kirk-saj. 
Now although these extreme easterly streams do lie so near to die terminal basin 
of the Tarim system* they nevertheless ah alike fall to reach it* From the catch¬ 
ment-areas of these streams, no sound conclusions can be drawn directi) with regard 
to the precipitation; lor. while the Kara-muran drains an area of 18.000 sf|, kni* T 
the Bost.in-toghrak and the Mol dscha together drain an area of 13-200 sq. km. T and 
yet each of the last-mentioned streams is at least as big as the Kara-muran. The 
catchment-area of this river, again, is rather greater than that of the Tschertschen- 
darja t and yet the latter is incomparably greater dian the Kara-muran* as my de¬ 
scription in vol* 1 will clearly show. I he circumstance is however curious* for the 
two drainage-arras art immediate!) contiguous the one to the other. 

If now it is the precipitation, both die direct and the indirect, that is to say 
thv freshets termed by the thawing of die snow and ke, that determines die diffe¬ 
rent magnitudes of the risers in question, it b equally the last named, or more 
correctly the power ot its erosion, which prescribes die varying areas of the catch- 
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ment-basius* A river like the Jarkent-darja possesses of course to an incomparable 
degree a greater power of enlarging its catch men L-area than does, for instance* die 
Kerija-darja, Uniter any and every circumstance therefore the gathering-gr o 11 1 ids of 
the latter stream must of necessity cover a smaller area. In this way the amount 
of the precipitation, the dimensions of the several rivers, and the areas of their re¬ 
spective catchment-basins must be proportionally related the one to the other. I or 
1 hi- reason the breadth of the jieripheral zone of tire ICwen-hm must increase towards 
the west. To a certain extent the same law would appear to hold good with regard 10 
the southern peripheral zone of tlve Tibetan plateau where the catchment basin of the Indus 
broadens towards the west all the way from its origin near the lakes of Manassarowar, 
The following table of the catchment-areas of tin? streams draining into the 
Bast Turkestan basin makes no claims to strict accuracy* for we do not possess 
sufficiently accurate maps of the peripheral /one; still it will sen e to give an approxi¬ 
mate idea of the relative size of the different areas. 'ITte calculation has been made 
with tile help of a polar plani meter on sheet 62 of SfitL rs Hand&tias- Hie very 
smallness of the scale on which the map is drawn precludes any great accuracy of 
detail; nevertheless the sheet in question is the best general map of Central Asia 
that we as yet possess. The first step was to prick out the boundaries of each 
catchment-area, that is to say the upper parts only of each individual stream* within 
Which it may be supposed eo receive feeders from the mountains. The Upper 
boundary, the water-parting, admitted of being followed with relative certainty; but 
with regard to the lower boundary, the dividing-line between the gathering-area and the 
lowlands, considerable uncertainty exists* and the boundary in that direction is to a large 
extent pure guess-work. Yet for the object we have here in view, the results may be 
regarded as being sufficiently accurate. I have of course given them in round numbers* 


R i v e r. 


Area in ftp ken. 


Kaschgar-darja - . . . . 56*000 

Ak-su-darja and Tauschkan-darja . 42,000 

A small area between these two tbooo 

The Ticn-schun between the Ak-su-darja and the Chajdu-gol , 38*000 
Chajdu-go! (down to liaghrasch-kbl) *...**..**.. 32,000 

Baghrasch-kOl . . S.ooo 

Jarkent-darja ,,.,,,,,*,*,***.**,*** 64.000 


Kara-kasch j chotaiwlarja I.a t .000 

Jurun-kasch ! I , 16.000 

A small area between the Jarkent-daija and the Uiotan-darja . 12.000 
Kerija-darja 16.000 

A small art a between the Jurun-kasch and the Kerija-darja , * . io,COO 
Nija-darja, T olan-choclsclia, and several other small streams . . 15,000 
Bostan-tughrak, Moldscha, and several minor streams , , , , .13,000 

Karn-muran .. , . „ iS,ooo 

Tschertschen-darja . . . , . 17,000 

'Hie small brooks of the Astin-tagh from Kum-bulak onwards . 30,000 
K.uruk-tagh ... .*-****.- 30,000 
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The difficulty of drawing anything like a reliable boundary is greatest in the 
east. We do indeed know, and in vol. Ill we shall learn more fully, that a numlier 
of glens, some of which sometimes cany' streams of water, cut their way through 
the Astin-tagh northwards to the lowlands, and the Kum-bulak is by no meaas the 
last of them; but it Is difficult to draw the dividing-line between those that flow 
down to the Kara-koschun and those that go to the Chara-nor. And yet this is. 
after all, a matter of little moment, for the eastern extremity of the peripheral zone is 
for our immediate purpose une quatiliU nigligeable, in that it makes no contribu¬ 
tion whatever to the maintenance of the terminal lake. I liave not entered on the 
map the corresponding part of the Kuruk-tagh, diat is to say the eastern extremity 
of the northern peripheral zone, for the simple reason that our knowledge of its geo¬ 
graphy is so very detective, it is not possible to lay down any sort of hydrographi¬ 
cal boundaries at all. Let us assume however that the part which drains into the 
Lop depression, or speaking generally into the Tarim basin, is equally as large as 
the corresponding area on the south, or say 30,000 sq. km. TTiis region again is a 
factor that may be disregarded entirely, for it does not send down a single stream 
from the Kuruk-tagh to the Kontsche-darja: die brook of die Suget-bulak. that of 
Kurbantschik, and that of the Budschentu-bulak all alike fail to reach the river. 

\ et even though, as I have already pointed out, the figures in the table given 
above are not trustworthy in detail, still it is fair to assume that the sum of all die 
areas put together is not very far from die true area. The total area therefore of 
die region which drains into the Tarim basin is 446,000 sq. km. But that part of 
its basin from which the l arim and its daughter streams do not receive a single 
drop ol water possesses almost exactly the same area, namely 471,000 sq. km. 
Now not only this proportion between the contributory and the non-contributory 
parts ol the basin, but also the morphological and hydrographical arrangement of 
the system as a whole, may be regarded as being in the highest degree unusual 
anti peculiar. \V ith regard to the symmetry of this conformation, there Is scarce 
another hydrographical basin in the world that can compare with it. In Tsajdam, 
for instance, it would be hard to detect any trace of symmetry whatever. Some of 
the small basins of Northern 1 ibet are indeed fairly symmetrical, but their arrange¬ 
ment is very simple. Small torrents gather from north and south off the mountain- 
ranges and from east anil west ofi low latitudinal diresholds or transverse ridges, 
and meet to form a salt lake — a type of basin that is in fact very common in 
Tibet, and which in point of orographical formation is repeated to a monotonous 
extent. In shape all diese basins are elliptical, and in arrangement concentric 
throughout. In the I arim basin the arrangement is however excentric, its deepest 
depression being situated a long way in the east; in fact it is so far to the east 
that it almost falls outside the boundaries of the regular ellipse. On the other hand 
the hydrographical arrangement is, as 1 have already said, exceptionally symmetrical. 
If the deepest part of die basin lay beyond the long axis of the ellipse,'the symmetry 
would be ideal; but. situated as it is at die southern foot of the Tien-schan, it has 
occasioned a dislocation towards the north of the main stream of the system, though 
diat in no wise disguises the striking lines of the symmetry, which are of course occa¬ 
sioned by die positions ot the encircling mountains. If we compare the northern peri- 
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pheral zone from the catchment-area of the Kaschgar-darja to the catchment-area of 
the Kuruk-tagh, both inclusive, with the southern peripheral zone from the catchment- 
area of the Jarkent-darja to die catchment-area of the Astin-tagh, both again inclusive, 
we find that the former has an area of 215,000 scj. km. and the latter an area of 232,000 
scj. km., or in other words that they are approximately of the same size. In the case 
of both the breadth decreases on the whole towards the east, until they each terminate 
in a narrow strip, the domain of the Kuruk-tagh on the one hand and that of the 
.\stin-tagh on the other. But before they contract in this way the zones swell out 
into the Chajdu-gol ami the 1 schertschen-darja -f Kara-muran respectively, the catch¬ 
ment-areas of which in point of both area and breadth exceed the catchment-areas of 
the rivers to the west of them. A corresponding symmetry can also be seen in the 
rivers which gather off the encircling mountains into the depression. In the extreme 
west we have the Kaschgar-darja belonging to the northern zone and the Jarkent- 
darja belonging to the southern. Then follows on both sides a wide gap in which 
there are no rivers. Instead we have on the north a tract of arid, barren desert, 
crossed at intervals by low mountain chains, and on the south the Desert of Takla- 
makan proper, with its appalling ocean of sand. After that come a couple of rivers, 
the Ak-su-darja on the north and the Chotan-darja on the south, which have their 
courses tolerably near together. But while in the Kaschgar—Jarkent-darja the larger 
river and the larger catchment-area lie to the south, in the Chotan—Ak-su-darja 
the larger river and the larger catchment-area lie to the north. And as, interpo¬ 
lated between the Kaschgar-daija and the Ak-su-darja, there occurs a small distinct 
area belonging to neither, so also there is a corresponding independent area between 
the Jarkent-darja and the Chotan-darja on the other side of the basin. And the 
parallelism extends even farther still: for, while the northern river Ls formed by two 
powerful upper branches, the I auschkan-darja and the Ak-su-darja, the southern is 
likewise formed in a similar way. out of the Kara-kasch and the Jurun-kasch. The 
next intermediate region on the north of the basin is the barren desert between the 
Kutschar road and the forest belt of the Tarim, to which there corresponds on the 
south the desert of Kerija, a tract possessed of the same properties as the Takla- 
makan. After that comes the next pair of rivers, namely on the north the Mus-art- 
darja or Schah-jar-darja and on the south the Kerija-darja. East of these follow' 
the two largest of the intermediate areas, in which the rivers are so small that they 
hardly reach down to the caravan roads on the north and south respectively, to say 
nothing of their travelling across the adjacent deserts. Finally, we have the last 
pair of rivers, the Chajdu-gol (Kontsche-darja) on the north anil the Tchertschen- 
daija on die south, which join the main stream not very far from one another. 
Both are fairly equal in point of magnitude; for, though the Kontsche-darja carries 
die bigger volume, it has a longer distance to travel from its sources, and conse¬ 
quently experiences a relatively greater degree of exhaustion on the way. The 
Kerija-daija Ls undoubtedly a more powerful stream dian the Tschertschen-darja; 
for, while its catchment-area Ls somew hat less, it receives in consequence of its more 
westerly situation a heavier amount of rainfall. The oasis of Kerija Ls however far 
more populous dian the oasis of 1 schertschen; consequently a greater amount of 
water is drawn off from die Kerija-darja by irrigarion dian from the Tschertschen- 


52rt GENERAL HYDROGRAPHY OF THE TARIM SYSTEM. 

darja. As a consequence of this, as also of the relative proximity of the latter 
stream to the main artery of the system, the Tschertschen-darja occupies a more 
favourable situation than the Kerija-darja does, and seeing that it not only reaches 
all the way to the main river, but also possesses its own terminal lake, namely the 
Kara-buran, it gives the impression of being the greater of the two streams. And 
yet this impression is not warranted by the actual facts. 'Hie Kerija-darja Is, from 
Kerija to the point where it terminates, almost as long as the Tschertschen-darja 
from the town of Tschertschen to the Kara-buran. Several parasites however prey upon 
the first-named, and it loses its flood not only through irrigation but also because it 
adventures itself out amongst the destructive agencies of the dry sandy desert, where 
it becomes exposed to the effects of the drift-sand to a far greater extent than the 
Tschcrtschen-darja does, the position of which, running parallel to the prevailing 
wind, favours it still further. 

Similarly, the Ak-su-darja has a more favourable position than the Jarkent- 
darja: the distance which the former travels to reach the Tarim is so short, whereas 
the latter is forced to cross over a large desert before it can join the main stream. 
The same is true of the Chotan-darja. In the end of June I found that the Jurun- 
kasch carried an extraordinarily big flood, so big in fact that it was impossible to 
ford it on horseback; but in the beginning of the same month I forded on horse¬ 
back both the Ak-su and the 1 auschkan-darja, although not very easily. The catch¬ 
ment-area of the Ak-su-darja amounts to 42,000 sq. km., and that of the Chotan-darja 
to 37.000 sq.-km.; the difference therefore between the two rivers in this respect also 
is not particularly great. WTiat makes the Ak-su, upon reaching the Tarim, in¬ 
comparably so much greater than the Chotan-darja when it reaches the Tarim is 
simply and solely its geographical position, coupled with die fact that the oasis of 
Chotan is far belter cultivated than die oasis of Ak-su. The distance from the 
junction of the two large headwaters of the Ak-su to the point where the united 
stream falls into the Jarkent-darja (Tarim) amounts in round numbers to 95 km.; 
from the confluence of the Kara-kasch and the Jurun-kasch to the point where the 
Chotan-darja Issues into the Tarim the distance is 290 km., or three times as long. 
This last confluence lies however a good long way out in the desert, so that it 
would be better to compare the distances of the two belts of oases from the princi¬ 
pal river. Tliis in the case of the Ak-su amounts to 115 km., but in the case of 
the Chotan-daija it is 435 km., or nearly four times as great. It is in this part of 
its course, whilst making its long journey across the desert, that the Chotan-darja 
becomes so exhausted that it is only with difficulty it does succeed in making its 
way to the Tarim, whereas the northern stream is scarcely drawn upon at all be¬ 
fore it reaches the same goal. If the two streams be compared from their respec¬ 
tive belts of oases upwards to dieir sources, then the Ak-su-daija is unquestionably 
a more powerful river than the Chotan-darja. Not only is there probably a heavier 
precipitation over its catchment-area, but its snowfields and glaciers are more di- 
reedy exposed to the midday sun, so that a relatively greater amount of snow and 
ice is converted into water than in die source-region of the Chotan-darja, where, 
again, on the other hand evaporation appears to play a relatively more important 
role. One thing Is however certain, namely that if the deepest part of the basin 
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lav at the foot of the Kwen-lun, and if, as would then be the case, the Ak-su-darja had 
to traverse the entire desert before reaching the Tarim, it would be the Chotan-daija 
that would appear to be die more powerful stream of die two. I ; rom this it results, that 
we err, when we estimate the magnitudes of die different chief tributaries of the Tarim 
by the distances they have to travel respectively across the lowlands. Previous to 1896 
the Kerija-darja in particular was very much underestimated, for it was reputed to 
proceed little more than a score or two kilometers nordi of Kerija; but upon travelling 
down beside it, 1 found that it reached a good bit beyond the 39th parallel of latitude. 
Generally speaking too. the effects of the irrigation drain are misleading, and with the 
exception of the Ak-su-darja anti the Tschertschen-darja, it is pretty certain that all 
the large rivers of Hast Turkestan appear to be less than they really are precisely 
because there is such a heavy drain upon them through the irrigation canals. 

Nor do these resemblances between the Kontsche-darja and the Tschertschen- 
darja exhaust the symmetry of arrangement that obtains in the gathering basins of die 
encircling mountains and in the pair-wise grouping of the rivers, but they extend also to 
the terminal lake, which is, so to speak, double, or rather the principal river empties 
itself alternately into two different depressions, first into the northern depression of 
the Lop-nor anil then into the southern depression of the Kara-koschun. Hence originates 
what I have ventured to describe as the j)endulum-like oscillation in the changes of the 
lowest part of die Tarim. At die present time the terminal lake lies in the southern 
part of the basin, although the greater part of the Tarim belongs to its northern side. 
But everything points to its having begun a new pendulum-swing back towards the north. 

Of the two largest constituent streams of the Tarim, l have come to the 
conclusion, that the Jarkent-darja ought to be regarded as the mother-river, the true 
main artery of the system, and this not only in virtue of its length but also of its 
more extensive catchment-area, while at die same time I have also been led to the 
conviction, diat it is the Ak-su-darja which contributes the greater volume to the 
Tarim. Now even though the Kaschgar-darja be reckoned, as I have here reckoned 
it, to die northern peripheral zone, and if the Mus-art-darja contributes, as it does con¬ 
tribute, a considerable volume to the Intschka-darja, and if die Kontsche-daija is a more 
powerful river than the Tschertschen-darja — nevertheless all diis ought not to mislead 
us into believing tliat the northern peripheral zone contributes a greater volume of 
water than the southern peripheral zone, or in other words has a heavier precipitation. 
The reason that this appears to be so is solely the fact that the Tarim flows so 
close to the foot of the northern peripheral zone. I am almost inclined to believe that 
it is the southern peripheral zone which has the heavier precipitation, if for no odier 
reason than for this, that it lies nearer to the monsoons that blow in off the Indian 
Ocean, at any rate the southern peripheral zone feels the effects of their moisture more 
than the northern peripheral zone does. We are prone to overlook the Kerija-darja 
and the rivers of the Kirk-saj, because they are cut off from the main system and 
Isolated from it, although hydrographically they still belong to it dc facto. Anti 
yet enormous quantities of water flow down their beds in spring and summer, all of 
which is swallowed up in the sand, for none of these streams is able of its own power 
alone to penetrate right across the desert. The future must answer the difficult questions 
as to the relations which exist between the precipitation on these mountains and the 
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magnitude of the rivers. All that can safely be said theoretical]) is, that an rxcqmonaliy 
heavy precipitation in the peripheral mountains must of necessity be followed by 
an augmentation ill the rivers and an enlargement of the Kara-koschun, The same ftT.ct 
is produced by a warm, bright summer following upon a snowy winter. But what do 
we know about it. seeing how sddom the country in which these phenomena occur is 
\ [sited by Europeans, and then in but a fugitive manner! The persistent shrinking of 
the Kara-koschun points to the existence of a climatic periodicity; but it may equally 
well be caused by ah increase in the number of the marginal lakes on the right 
side of the lower larim, as also by an extension of agriculture, ITiuse problems 
however I can only thus briefly touch nj>on, I cannot attempt to solve them. 

In skeleton outline the plan of the Tarim system resembles a drooping birch, 
as contrasted with tile pine-like Indus and die palm-shaped outline of the Amu-dam 
and Sir-daija. and thus is very different from the peculiar Indo-Chinese rivers which 
after having gathered up their waters in Eastern Tibet, cut tlicir way through 
deep, long, fantastic gorges through the mountains. The Kara-koschun is the root 
oi the tree, the Farim its trunk, and the various tributaries its branches, while the 
catchment-areas of these last would pass for the dusters of foliage. The Kerija- 
darja, die nvers of the Kirk-saj, and several others are branches withered and cut 
off. I he Junctional activity of the river-system works however in a direction oppo- 
site to what u does m the tree. For whereas in the latter growth proceeds from 
the root upwards, and the sap rises through the trunk, and penetrates thence into 
tire branches and leaves, in the river-system the >sap> gathers first in the remotest 
tentacles, and flows downwards through the branches and the trunk, so that it is 
through its peripheral activity that the terminal lake Is maintained, k is true, the 
Aniu-thy^a and the Sir-darja flow across burning deserts on their way from their 
source-regions to their terminal lake, but in their case how different Is the entire 
hydrographical arrangement! Flieir gathering-grounds form a compact territory, from 
winch the umted stream gradually advances. On the other hand the main arlerv of 
ie arim system is surrounded on all sides except the cast by its source-regions 
so that it thus flows within a ring of mountains. Throughout the whole of their Ion- 
course across the desert ihe two rivers of West Turkestan are joined by practicaltv 
no tributaries, whereas the 1 anm on the contrary receives almost at the end of ils 
course the two large affluents of the Kontsche-darja and the Tschertschen-daria 

of 'the A T !,a,, ' C T l h ° dS K °° d ** Uasin ° f the Tarim that ho!l| s in ‘he basin 
of the Aral, namely that as soon as the rivers issue into the demta oT the lowlands 

U«y receive no augmentation of volume, but on the contrary decrease rapidly down 
"'i- ** terminations. The only difference is that each of the afllu- 

c. [ ] . T ‘. tnm ° Ueht *° ^Paratdy compared with the Amu-darja and the 
ir arja. n t is respect the I arim alone, the Kontsche-darja alone, the Tseher- 
tsdien-darja a one. occupies severally the same position as the Wdarja or the Sir- 

E S lape ° r V he b T o1 East Tu(t *« an forces the rivers to flow toother 
and so to become affluents of each other mutually, k i 



CHAPTER XXXVII, 


CHARACTERISTICS OF THE TARIM TO KARAUL. 


In the preceding chapter i have dealt with the broad features of the hydro- 
graphical relations of the larim basin- In a later chapter 1 shall discuss its absolute 
and relative altitudes* In the present chapter I will bring together as succinctly as 
possible i hose of its physko-geograp Ideal characteristics which may be regarded as 
being most conspicuous in those parts of the river’s course which 1 explored, in 
other words, what 1 am about to set forth Is a brief general risumi of the in¬ 
formation conveyed in detail in vol, I. It will facilitate the use of the map if. instead 
of citing tlie geographical names as points of intersection, l use the different en¬ 
campments we made, I begin therefore with Lajllk* on die tyth September 1899. 
There the river makes two big bends, contains an abundance of alluvium, possesses 
a couple of rudimentary 1 ■■ oldschcmals, and the forest on its banks is young and 
scrubby. The extent to which the river subsides in the autumn was plainly indi¬ 
cated by steps in the mud-banks formed during the high-water period. From this 
point and for a long way down the river fishing is not prosecuted owing to the 
muddy condition of the water- the people live by breeding sheep, and to a slight 
extent by agriculture. 

i Sth September. The course was straight, except for a couple of bends. In 
the straight reaches the bed is narrow, die current and the depth uniform, the allu¬ 
vial formations slight; in the windings the breadth increases, as also do die area of 
the alluvial deposits ami the maximum depth. In fences die forest is rather more 
abundant. The great caravan road to MaraTbaschi runs along the left hank* 

19th September. A big bend; the forest grows rather denser, though the 
trees are seldom more than 4 m. high. The high-water reaches Schaschkak on 
20th July, anti the ice begins to form in the beginning of December, 

2 1st September, In places copious forest, the trees being of medium height; 
the river sinuous; the depth reaching 5 to 6 m. 

22nd September, T he river partly straight, partly winding, and narrower than 
hitherto. In places the forest is fairly thick and vigorous. 

23rd September, The bed rather winding and narrow, full of drift-wood, the 
poplars frequently I ailing into the stream in consequence of die banks being under- 
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mined; this sometimes gives rise to barriers, which help to make the river change 
its bed. Generally speaking the Jarkent-darja is here more restless and more active. 
From the deserted channel, the Kona-darja, a big irrigation canal goes off to Maral- 
baschi, the water being diverted into it in spring by a dam put down at the be¬ 
ginning of the new river, the Kbtaklik-darja. In this last the velocity is greater 
than it has hitherto been, the new channel having been made in 1895 and not yet 
having formed windings and alluvia. In one place there is a cataract one decimeter 
high. Forest scanty and rare. 

24th September. Ditto ditto. I he windings are only small anil insignificant; 
the bed is deep and narrow, sometimes only 7 to 8 m. across; the terraced banks 
1 .-a m. high; on the left hank, at Ghorung-dung, small sand-dunes with vegetation. 
Bushes, kamisch. young toghraks standing singly. Cataracts in three places, the 
last of them 2 dm. high. 

25th September. The bed winding but little; the depth reaching down to 6 
m.; the breadth in some places only 6 to 7 m. A network of arms, all very short, 
meet again at the sand-dune ot Karaul-dung. At intervals dunes bound by vegetation 
and 6 m. high. One to two kilometers to the south and south-east the dunes of 
tlie Desert of Iakla-makan; the surface nothing but sand. Luxuriant forest at Kum- 
atschal only. High terraced banks. The country uninhabited, consequently it yielded 
only a few geographical names. Generally speaking the banks of the Jarkent-darja. 
like those of the larim, are extremely thinly inhabited; you may often travel for 
several days without meeting a single human being. Permanently settled localities 
exist m only a few places, and those mostly beside the lower Jarkent-darja and the 
Ianm. Io the subject of the population 1 shall however return in a later chapter. 

27th September. One bend; otherwise the bed remarkably straight. The Kona- 
darja reunites with the new river, the old bed being then followed. * Solitary dunes, 
big ami barren, at Petelik-otak; the terraced banks up to 3V1 m. in height. Depth 
amounting to 8 m. Magnificent forest, thickets and reed-brakes. 

2Sth September. The bed moderately winding, up to 7 m. deep, old, and 
energetically eroded; thick, fine forest. A few kilometers south-east of the old arm 
of Chorum is high sand. A belt of forest, bushes, and kamisch steppe of varying 
breadth fills the space between the barren sand of the Takla-makan and the right 
).ink of the river all the way down to the confluence of the Ak-su-darja; though 
the breadth of the forest proper seldom appears to exceed 1 to 2 km. Generally 
the transition from forest to barren sand is rather abrupt. At the most there is 
only a strip of tamarisk and scrubby steppe between the two, together with a few 
sohtary poplar,. Then: are often patches of kamisch amongst the neatest dunes. 

29th September. Tire bed very sinuous; small alluvial deposits. Kamisch 
next the bank. Steppe and bushes predominate; forest is less frequent. Dunes of 
consideral .le sue at kanscha-kum. The big sandy desert approaches very close on the 
south-east. Canoes belonging to the riparian shepherds Iregin to make their appearance. 

5° l> September. Moderately winding; very- slight alluvial deposits; eroded 
terraced banks up to 4 and 5 m. in height; depth reaching 8 m.; the current narrow 
and sluggish. Beyond Kijik-tele-tschSl the country is more open and desolate; steppe 
predominates, no forest, though thin clumps of young toghraks. ^ 
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tHt October. Windings only small; current shallow and swift: breadth about 
20 m,; scarce any alluvium at all. Steppe predominates everywhere; bushes anti 
toghraks rare* Two large canals join the river from the Schor-kbL This fake is 
clearly formed by the overflow of the canal to Maral-baschi already menfckmed, 
though whether the Kaschgar-darja also possibly contributes to its maintenance 1 do 
not know. At any rate the Schor-ktil lies higher than the Jarkent-darja, for its two 
canals descend cataracts t 1 i m. high. 1 o the north we passed an old bed of the 
Jarkem-darja, namely die Kodaj-darja, into which water is forced in the spring in 
order to supply the villages that stand beside it. Here too. below Schamah another 
old bed rejoins the main stream. To the north the mountain of Hasret All-masar, 
with a saint’s grave. At its foot are huts permanently inhabited. 
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4th October- Moderate!}' winding: regular, deep, canal-like bed, without allu¬ 
vium, On die banks kamisch steppe, and kamisch steppe atone. On die southern 
bank die lake and marsh of Jughan-bklik-kol, and the mountain of TuaUik-tagh, in 
part over-sanded and with salt deposits which are exploited by die people of Maral- 
baschi, 

5th October. Moderately winding: nothing but steppe, no forest whatever. 
On the soudi the marginal lakes of Sonrn-kol and TschGl-kbl, lying parallel to the 
strike of the Tschoka-tagli, i. e. almost meridional. These lakes, together with the 
Jughan-balik kdh and a couple of odiers farther to the West, which 1 touched m i S95, 





























532 


GENERAL HYDROGRAPHY OF THE TARTM SYSTEM. 


arc the first of the marginal lakes that deprive the Jarkent~darja*Tarim of its water. 
And with these, the first group of true marginal lakes, we may include the marsh 
of Lalmoj. 

Sth October* A couple of big bends; broad and sluggish current; insignificant 
alluvia; erosion terraces i '/a m. high; steppe, except for poplar woods east of the 
Saj-tagh. 

9th October. Very sinuous; depth reaching to 8 m. At Kala-dung vigorous 
forest, otherwise steppe. At Milka sand-dunes, Ixjund together with vegetation. 

loth October. Extraordinarily winding; very luxuriant forest. At Ak-satma 
shepherds permanently established, who grow wheat, which on the whole is rare 
alongside the main river. 

i Ith October. Extraordinarily winding; very narrow and deep; the breadth in 
some places not more than 15 m. Underwoods; here ami there thick dumps of 
|x>plars. Here a large marginal lake, the Jantak-kol. situated not far south of the 
Jarkent-daija. in the forest-belt between the river and the high sand, though it is 
invisible from the river. It is probably a marsh rather than a lake, and is more 
capricious in outline than appears from PI. 4 of the atlas. It may be assumed, that 
the licit of forest as a consequence of including tills lake is here rather broader. 

12th October. Very sinuous; alluvia only at the extreme tips of the peninsulas. 
In general the river grows narrower and deeper as it proceeds. Narrow strips of 
forest on the banks. At Dugha-dschaji the containing bank, although 2.0s m. high, 
is under water at the high-flood season: these local and fortuitous overflows rob the 
nver of a portion ol its water. Indeed we may fairly assume, that in years of ex- 
cepuonally high water these local inundations serve as a sort of safety-valve to die 
river, keeping down its volume to the normal level. 


m tugnn- 


13th October. Exceptionally winding; forest and steppe alternate, 
ktim on tile left bank big overgrown dunes. 

I4di Octolier. Not so winding as usual in this part of its course; broad, 
shallow, and containing alluvia. Except that at Ghascha there is old and vigorous 

forest, steppe predominates. At Jigdelik overgrown dunes on the right bank. The 

high, barren sand 10 km. distant Throughout the whole of this region sheep- 

breed,ng is pretty actively carried on. although it is only by chance that the shep- 
herds or their flocks were seen. 

narrow' 5 '| h ° Ct0b ? r \ For the first half of this stage the river is exceptionally winding, 
narrow, deep, and sluggish; the latter half consists of a single wide sweeping curve, 

poplars. S,ream ,S r ° ad ' Sh3llOW> anJ SWif, ‘ at klik old 

16th October Rather sinuous course. BoldschemaLs begin to be numerous. 
Sandy banks terraced to the height of j m.; lofty sand-dunes quite common Only 

2 km. to the great sandy desert. Thick and luxuriant fores,. Y 

schemals M XL? £* rathcr winding. Some large bold- 

schemals- At Kujlitsch there enters a small branch of the Kaschgar-darja under 

the name of the Kara-j.lgha-darja. Young forest, underwoods, otherwise stcpiL Here 
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i Sth October. At first straight^ die second half moderately winding; old ter¬ 
raced banks that have been inundated. The river here as it were somewhat un¬ 
decided. 

19th October. Not especially winding. A large boldschemal visible, although 
here, as indeed else w be re. there arc several that are not visible from the river, being 
more or less overgrown and hidden by vegetation. On the left bank sand-dunes, 
which in places are connected with the belt of sand that stretches between the 
Jarkent-darja and the Kaschgar-daija. From i Hmg-gerem the high sand of the 
Tafcfa-makan appeared to lie 10 km. to the south-east. 

20th October. Moderately winding; depth up to 6 m.; terraced banks up to 
5 or 6 m. high. These terraces, which were then dry. mark the limit of the high 
water. On both sides old beds of the Jarkent-darja long ago abandoned. Forest 
in part thick. A strongly marked boldschemal; jarsiks common; extensive alluvial 
deposits. TSiv ground sandy. A long, narrow belt of sand on the left bank, with 
pretty big dunes, is known as Kalmak-kum. At Koki.il die great sandy desert is 
estimated to be 12 km. distant. Roads along both banks. 

21st October. Not particularly winding; the bed in general broader, so that 
at that season only a relatively narrow portion of it was covered with water. A 
large boldschemal visible. Toghrak forest alternates with stepjie and dunes bound 
with vegetation. 

22nd October. Considerably straightvr than hitherto; in part very broad and 
with extensive alluvial deposits. Forest and sand alternate: 15 km. to the sandy 
desert: the forest-bek apparently increases in breadth. In this locality' the surplus 
overflow from the irrigation canal re-enters the river in autumn, occasioning a slight 
rise, which perceptibly counteracts die tendency to a general fall that the river at 
that season exhibits. 

23rd October. Not particularly winding; extensive alluvial deposits. At Kum- 
ktijuk the rest of the Kaschgar-darja water enters the Jarkent-darja: probably this is 
the most important mouth; it is double, and at that season was dr)-. But notwith¬ 
standing that its two headwaters, the Ktsil-su anti the Ges-darja, Loti; swell m much 
m summer as to be with difficulty fordable, the amount of water which the main 
stream, the Kaschgar-darja, contributes to the Jarkent-darja is but small. Indeed the 
KhaTsu exhibits a very distinct falling off even by the time it has reached the city 
of Kaschgar, and the Ges-darja. although an immense Rood during its confined pas¬ 
sage through the mountains, spreads out, after emerging upon die lowlands, into 
several shallow arms, which of course act as a severe drain upon it. Add to this 
the cultivation around Kaschgar, and below that town several marshes beside the 
river. MaraJ-baschi, although situated on die Kaschgar-darja, derives its irrigation 
water, as we have seen, from the Jarkent-darja. Fixed settlements at Mi ton. 

25th October. Not particularly winding: extensive alluvial deposits; several 
boldschemals; small fluviatile dunes have in several places been formed on the allu¬ 
vial peninsulas; distance to die sandy desert 40 km. Steppe and bushes, though but 
little forest. 

26th October. The channel rather winding and w r dl supplied with alluvial 
deposits; steppe predominates; poplar forest at die inner angles of the bends. Yet 
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another branch enters from the Kasdigar-darja: though it contained nothing except 
stagnant pools. Thus the Kaschgar-darja joins the mam stream in different places; 
that is to say, unlike the Ak-su-darja, it forms a delta, though its arms an not. it 
Is true, very permanent, On the right an old bed of the Jarkent-darja* \\'heal is 
cultivated at jigde-kotan and Jesi-kbl. 

27th October* Very winding; a largo boldschemal; depth amounting to 6 m* 
and more; current very sluggish; thin toghrak forest* elsewhere tamarisks and ka- 
misch; terraced banks 3 *j = m. high. Wheat grown in two or three places. 

Herewith we leave the Jarkent-darja behind us, tlit journey down it having shown 
dearly that It dwindles as it approaches the confluence of the Ak-su-darja. As com* 
pared with this latter, the Jarkent-darja is narrow, deep, winding, and sluggish. Its 
banks are generally planted with jjoplar woods. The confluence presents an ex? 
tensive view across a very flat, broad expanse of alluvium. While the jarkent-darja 
brings down in its flood-season but little solid material, the Ak-su-darja still con¬ 
tinues to deposit sediment as late as the end of October* During its high-water 
period this last rolls down immense quantities of mud and sand, which one would 
expect gradually to raise or else choke up its bed, to the extent of causing serious 
catastrophes. Hut as a matter ol fact the note worth)' erosive activity which the 
river develops effects an equilibrium, which Is tile expression of the component of 
its erosive and its sedimenting capacities. And from this spot vast quantities of 
solid material are transported farther down die river. 

29th October. I he river, henceforward to be called the Tarim* although it 
does indeed wind, is nevertheless a good deal straighter than the tower larkent- 
darja. It is broad, power!uh shallow; the terraced banks tower than those of the 
jarkent-darja. Steppe and bushes next the edge of the river, die fine toghrak forest 
being some distance back. There are a few settled places, some with, others with¬ 
out, wheat cultivation. Not lar trom the left bank the sandy belt of Kisil-kum. 

30th October. The river especially straight; at this season of the year less 
than half the rivcr-hedl is filled with water. Here it is joined from the south by the 
broad, flat bed of die Chotan-darja, filled with alluvia. On the northern bank, in 
tire line of its continuation, there is an old river-bed known as Kara-kertechin* 

31st October. Ditto — ditto, Below the confluence of the Chotan-darja the 
bed of the Tarim is broader, and contains more alluvia than above that point f rom 
Modsche-toghrak it is reckoned to be iS km, to die Kkil-kmn in the north-west and 
36 km. to the great sandy desert in the south-east. The forest beside the lower Chotan- 
darja is in places lairly thick, as it is indeed throughout tile entire course of the river. 

1st November. The river remarkably straight; the last half of the day rather 
narrow, with a swift current, which in two or three places forms rapids. On the left bank 
ts the sandy belt ol Ala-kum* not very' lar distant: probably it is connected with the 
Kisil-kum, At Koghunluk On the right hank thkk and ibrest covers a 

considerable area. Lower down on die same side Ls a dry watercourse called Lajiik- 
darjash possibly the beginning of the Atschik-darja that I crossed between the Kerija- 
darja and the Tarim. 

2nd November- River very straight* except for one loop below 1 -Aschlik. At 
tills point the kara-kertschin reenters the larim; but on the other hand the Atschik- 
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darja breaks away. This last must not be confounded with the large old bed on 
the south of the Tarim. Another old river-bed is passed on the left at Topa-kaschte, 
ami lower down a Kona-darja, which the Tarim abandoned three years bdore my 
visit- hi the newly formed, channel, a deep, narrow trench between lolly terraced 
banks, the velocity amounted to as much as 2.05 m- in the second. Along this 
str etc h erosion is wonderfully active, the river being very energetic in carving out 
its new bed The big forest follows of course the Kona-darja, the margins of the 
Jangi-darja being relatively barren; such vegetation as there is consists for the most 
part of tamarisks. As a general rule the breadth of the belt of forest and vege- 
nation varies in direct proportion to the changeability of the river-bed. 1 he more 
the river changes its bed the wider the area that is moistened with its water, and 
if only the river shifts its j>oskion with sufficient frequency, the vegetation will not 
die out during du intervening periods ot drought* Ibe great sandy desert is esti¬ 
mated to be 40 km. from the masar of Ala Kunglek Busrugvar. The Kisil-kum 
runs behind the old river-beds on the left bank. 

3rd November. The river in part very winding, in part straight. Where it 
is straight, the bed is narrow and the current swift. Poplar forest is abundant. 
Sheep-breeding is highly cultivated throughout all tins region. Here too the river is 
considered to rise a little just Ixfore it freezes. The sandy belt of the KisiHcum 
is said on this meridian to he 6 to 7 km. broad; this is evidently the narrow strip 
of sandy desert that lies between the Ak-su-Kutschar road on the north and the Tarim 
on the south, although a good deal nearer to the former than to the latter. On 
the east this strip of desert would appear to be bordered by the Mus-art-daqa or 
Schah-jardarja. On the right bank lies the belt of sand called Ak-jantak-kunu it 
appears to be distinct from the great sandy desert, which only begins on the south 
side or the old bod, the Atschik-darja, three days journey away. 

4th November. The stream very winding, for it flings itself backwards and 
forwards from one terraced bank to the oilier, flowing over the alluvial tie posits of 
the high-water channel. Here again die river flows in a new bed. The old 
bed, which die forest accompanies, lies to the left, and is called the Kok-tschoF 
darjasi; while the new bed is destitute of forest, the sandy soil beside It producing 
only steppe, it is moreover deep and narrow, and had a velocity o! 1.45 m. in 
the second. 

5th November- The river not particularly winding; tile bed narrow and the 
current swift. Forest appears again below the junction of the K 5 k-tschol-darjasi; apart 
from that the toghraks stand in separate groups- Dunes, bound together by vege¬ 
tation. art: abundant. 

6th November. The river not particularly sinuous- On bodi sides several 
branches go off, though they only carry water during the high-flood period. At 
Kum-aral arid Dimg-kotan dunes overgrown with vegetation. Forest abundant. 

7 th November, The stream tolerably straight. Down as far as Tschong-aral 
thick and plenteous forest clothes the banks dose to the river; but after that they 
recede from It, the country becoming quite open. Boldscheimds, jars Iks, and high- 
water branches numerous. On the left the river is again joined by the old bed of 
the Atschik-darja. On the same side it is entered also by the Jilgha, which issues 
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out of the Schah-jar-darja* At Gadsehir there are dunes bearing tamarisks. Owing 1 
to the vicinity of Sehah-jar the country is more inhabited. Several roads and paths. 
Canoes now began to be numerous* 

loth November. The river here makes wide sweeping turns, and has 
sometimes a narrow bed, sometimes very extensive alluvial deposits. Tamarisk and 
kamisch steppe predominates* The great forest Is a long way from the river. Sandy 
ground and dunes overgrown with vegetation are frequent. Tile eroded and terraced 
banks are at the most i m. high* and very often there are none at a]]. Even now 
and again there are high- water arms still filled with water. Here is a bofdschemal 
ot an exception a! I y large size, in fact it is more like a marginal lake* 

1 3 ih November. The course moderately winding, with an abundance of allu¬ 
vial deposits; the bed tolerably broad and shallow, and deep at the bends; sevi 
boldschemak* Underwoods and steppe. The river is generally called here the Ogen. 
It is estimated to be two days to the big sandy desert. 

12 th November. Very winding; thick magnificent forest on both banks. On 
the south there are considered to be three old river-beds, namely the Kunik-darja, 
the Arka-darja, and the Atschik-darja. 1 heir several positions can only he estimated 
approximately, because the natives seldom visit that region, 

*3tit November. I he river tolerably winding! no bolilschemals visible. Next 
the river is kamisch steppe; some distance away thick woods. At a northern bend 
the Intsclika-darja enters, 

14th November* Not particularly sinuous* Here also the natives are acquainted 
with three old dry river-beds to the south, all embedded in sand. No boldsche- 
mals visible: thick woods* 

15th November. The river rather winding; a moderate amount of alluvia; a 
couple of boldschemals; forest sporadic; kamisch and tamarisk steppe predominates. 
At Kudsche-katdi sand-dunes with tamarisks 4 m. high. Here the big forest appeared 
to accompany the old river-beds to the south. 

ib\h November. The river rather less sinuous than hitherto, and deep and 
narrow, and the current sluggish; alluvial deposits less extensive-. A high-water 
channel south of the river* Forest sporadic, otherwise mostly tamarisk steppe. The 
big forest beside an old bed to the north. Here it was only half a day’s journey 
to the great desert, known locally as Ak-kum* 

i ^th November. Rather big windings, narrow bed. scanty- alluvial deposits; 
a couple of boldsehemak; liigh-water arms connecting the river both ways with the 
marginal lake of Tschark-astbkbl on the north. Another high-water arm, that does 
not rejoin the river, and In autumn contains detached pools of water, is known as 
the Hasanak-darja The old bed of the Kuruk-darja is reported to Ik- embedded 
amongst barren sand* Generally speaking, the great sandy desert approach^ here 
nearer than it lias done hitherto. Although forest does occur, it is steppe that pre¬ 
dominates. r 

18th November. Only small insignificant Lends. The river narrow, sometimes 
not more than 20 m. across; the depth approaching to 7 m., the terraced hanks 2 
m. high: scarce any alluvium: thick kamisch steppe on the banks. It is characteristic 
ol this part of the nver that it gives off several branches on both sides during the 
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bh r h-water jK-riud. I tie: stream Ls undecided, and shows a tendency to form an in¬ 
land delta* During the autumn these branches are for the most part dry and the 
river then resumes its regular appearance, all the water flowing in one and the same 
bed. Owing to the lateral spread of the water and the low-lying character of the 
Country, there are seven marginal lakes, all bearing names, though possibly there 
arc several others that possess no names. Taken all together they resemble a 
large marsh or overflow area. On the right bank is the dune of Koral-dung, 
to m. high and bearing vegetation. Around the Ak-kuituuog-jughan-kol there 
is a wide expanse of sand. This lake is connected by canals with those alluded 
to above* 

19th November. The river continues to be narrow, and without alluvial de¬ 
posits, though with numerous marginal lakes, and in fact it may be said generally, 
that these eiiaracterbtics become more pronounced in proportion as the country grows 
flatter towards Lop. The belt of forest very narrow ant! often interrupted; on both 
banks a preponderanee of sandy ground. The various stretches of dunes bear the 
names of Peghan-kum, Bel-kum. etc. In two or three places wheat is grown* 

20th November* Marginal lakes, side-branches, belts of sand, steppe predo¬ 
minating, as along the last stretch, 

2*st November. The river-bed recent!; formed, and consequently straight, 
narrow, and entirely devoid of alluvium; poplars sporadic; reeds on the actual mar¬ 
gins of the river-bed* The transition to the desert, to which we were here close, 
is very abrupt. The big forest adheres to the old river-bed that we left on the 
north. The new bed follows in pan the marginal lakes of the old bed, anti con¬ 
sequently all these have now become filled. On the south a couple of side-branches* 
The river flows here towards the south-east. The desert on the south is called 
Tschong-ak-kum. In this region the river is known as the jumalak-darja* In places 
there are rapids* 

2 end November. Here the river, which follows a moderately winding channel 
with slight bends, and with side branches and marginal lakes on both banks, cuts 
its way through a belt of perfectly barren sand, with dimes 10 to 15 m. high, and 
almost entirely sterile, except for an occasional young poplar and a thin sprinkling 
of tamarisks and scrub. Close to the edges of the riv er narrow belts of kamisdi 
with a good man; gaps. The branches mentioned in this and the immediately pre¬ 
ceding sections as being situated close to the south side of the river, and of which 
the largest is known as the Kara-akin* may possibly be regarded as evidence of a 
tendency on its part to flit over into the new bed* On the whole, the river appears 
to manifest a predilection for shifting its bed towards the right, i* e. the south, 
though probably there is in this direction a limit which it cannot transcend, and after 
that the changes of bed will by preference take place towards the north. Thus the 
river-bed oscillates periodically between a northern limit and a southern limit, pre¬ 
cisely in the- same way as the terminal lake does. 

23rd November. The river moderately winding, the bud still narrow and with 
very little alluvium* The l>elts of sand recede and the forest increases in area; mar¬ 
gin al lakes and side-branches few in number. On the left bank the little detached 
patch of sand known as Jar-jeghan-ak-kum. 
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river and are touched by its elbows on both sides. On the north I its the dune 
region of Jar-kum. Forest abundant. One days journey to the south is die dry 
river-bed of the Opghan-darja. running along the edge of the great sand)' desert* 
Taking into account the river all the way down from LujUk. it may be said to tx: 
generally true, that the farther it travels east, that is to say the nearer it approaches 
its terminus* the more restless does it grow, and the more frequently does it alter 
its bed* The Ixnmdaries between which this holds good are on the one side those 
parts of the river-system which belong to the mountains, and in which the glens are 
fixed unchangeably once for all, and on the other side the lowest parts of its course, 
where it is incessantly changing its bed. 


24th November. The river zigzags backwards and forwards between the sand 
on the north and the sand on the south, with plenteous forest on buth sides- the 
tips of the windings just touch the sand. 

25th November. Along this stretch too the belts of sand lie dose to the 
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zotli November. On the rigut bank lies the Tokus-kum. a bdt of exceptionally 
high ami well-developed dunes; on the north of the river too there is another belt 
of sand. 


27th November. Moderately windin' 


narrow 1 ; alluvial deposits excessively 


small: forest general: on the south the high barren sand begins immediately behind 
the belt 01 vegetation. I he Opghait-daija joins the existing bed. 
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28th November. River seipenthtL-s a good deal; tin- bed rather wider and 
with rather more alluvium, Marginal Jakes very numerous; forest good; to the north¬ 
west a belt of high dunes* On the right bank a strip of low dunes, bound with 
vegetation and known as Tottorujaghatsch. The farther the river advances, the 
more the sand predominates anti the higher grow the dunes. In tills and the mi¬ 
med iatdy following stretches the river flows towards the north-east. 

sgdi November. Bends pretty targe; numerous small marginal lakes. On the 
right the high sand approaches quite dose, e. g, Ansasch-kum. Forest general. 
From the north enters die Kumgea-ugen. Steppe very common. 



Fig. ^4^. rSCilA-jAN OR tJiVSCll iLA'DAiy A AT TSLilOXC-TOlCAj. 


30th November. The stream relatively straight, traversing in part luxuriant 
forest, in part steppe. The bed pretty broad, it is very seldom that the river comes 
into contact with the high sand, which on its right bank readies an altitude of 60 
to 90 m. 

rst December. River broad and moderately winding, and touches the sand 
at two or three points on both sides. No signs of boldschemals or side-branches; 
but there are single small marginal Jakes. Forest good. On the south-east the 
sand is high, but not continuous; that on the north-west lower. The belt of vege¬ 
tation between them is about two km, broad. The sheep industry, which had been 
decreasing all the way down from Sehah-jar, appears to be entirely absent here, at 
all events at this season of the year. 

2nd December. River moderately winding and pretty broad. The sand on 
the south-east thus far high and well-developed, whilst that on the north of the river 
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has thinned away until it has almost come to an end. Between the Tarim and the 
Ugen-darja the forest is reported to be continuous. 

3rd December. The river tolerably winding and broad, with low terraced banks. 
On the north forest, on the south high sand quite close to the river, but with dense 
reed-brakes between the two. From this district the people call themselves Lopliks. 
In this region the high flood is considered to pass by in the end of September and 
the beginning of October. In the mountains the high-flood season occurs at the 
beginning of summer; but the farther down the river one goes die later Is the date 
of its arrival and the more are its effects equalised. In a similar way the quantity 
of sand in its bed increases with the distance from the source, because die belts of 
sand, especially the great desert on the south, approach nearer to the river and 
are more vigorously attacked by it. I he sand and silt which are in consequence 
of this deposited in its bed constitute one of the principal causes of the river's ten¬ 
dency to shift its position. 

4th December. The stream winds but litde. 'Hie l>ed broad, for the most part 
tilled with water, the alluvial deposits being small. The velocity considerable. The 
forest comes to an end a little above Karaul. A patch of sand-dunes situated 
amongst sparse forest is known as Aral-kum. 

6th December. Here the river is unusually straight, there being only a couple 
of accentuated bends at Karaul. There too the river changes its direction from east 
to south-east. The velocity is great, the lied in places narrow; scarce any alluvial 
deposits; the terraced banks only */a m. high. No forest at all, only kamlsch and 
grassy steppes. On the left bank low dunes with tamarisk-mounds. On the right 
high sand, but some distance away. 

7th December. A strong current, forming small rapids as in the immediately 
preceding stretch. The channel winds but little; what bends there are show a tendency 
to penetrate into the high sand, which now either directly overhangs the river or is 
merely separated from it by a narrow belt of steppe. The elbows pointing south 
are shallow, those pointing north deep, so deep that an 8.6 m. long punting-pole 
failed to reach the bottom, indeed it was quite unable to reach it because of the 
strength of die current. In the south-going bends the river is broad, in the north¬ 
going bends narrow, sometimes little more than 30 m. broad. 



CHAPTER XXXVIII. 


HIGH-WATER PERIODS. - THE TARIM FROM KARAUL TO 

KARA-KOSCHUN. 


The river begins to freeze right across from bank to bank about the be¬ 
ginning of December, although several weeks before that ice forms in ihe quiet 
comers and on the shallow marginal lagoons. During the course of the winter the 
tee increases in thickness, until under the severe continental cold that prevails in 
those regions it attains considerable dimensions. 'ITiis ice melts in the spring after 
being congealed for three months, and when it melts it sets up the mus-saj V. or 
Mvater from the melting of the ie«>, a spring flood, which in magnitude and volume 
falls but little short of the high water that comes down in the autumn. A com¬ 
parison of these two flood periods gives this rule, that while the high-water proper 
is the bigger higher up nearer to the sources of the river, the spring Hood {mits-suji) 
grows more powerful in proportion as the stream approaches its terminus, though it is 
only exceptional I v, anti in virtue of extraordinarily favourable conditions of weather, 
that it surpasses the autumn flood. If we consider for a moment one or the 
remotest feeders of the river, say a tiny affluent of the upper Jarkent-darja or the 
Raskan-darja, the v olume of its thaw-flood from the melting of the ice is not great, 
partly because the thaw is only able to give rise to an inconsiderable and transient 
augmentation of the volume and partly because, when the ice forms in autumn, 
the stream has already shrunk to such an extent that but little water remains in its 
bed. Further, it may be observed, that in those lofty regions the mus-suji or thaw- 
flood coincides in point of time almost exactly with the spring flood proper, that is 
the flood which arises in consequence of the mountain snow-fields anti glaciers be¬ 
ginning to melt in thdr turn. In some localities, especially in the deep shady glens, 
this last-mentioned flood may even arrive before the mus-suji starts. Hut even 
within the mountains, the two high-water periods begin to be distinguished with in¬ 
creasingly greater distinctness, anti as a rule the rise of volume which is occasioned 
by the melting of the fluvial ice issues from the mountains considerably earlier than 
the spring flood proper; while in the highest regions the nuis-suji betrays its presence 
rather as a fortuitous fluctuation in the oscillations of the spring flood, a fluctuation 
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which is however quite small in comparison with the fluctuation that occurs ever)' 
now and again after a few days of warm bright weather, which enhances the rate 
of thawing on the snowfields, so that the mus-suji u[>on emerging from the mountains 
bears the distinct characteristics of a special and independent high-water flood* 
When the Jarkent-darja issues upon the lowlands the mus-suji, as compared with 
the volume of the high flood proper, is in j>oint of quantity inconsiderable. In the 
course of a few days the mus-suji has all gone past; but the tme high flood con¬ 
tinues to flow on all the summer, so that even in the middle of September, it still 
amounts to a pretty respectable volume, say on an estimate 150 cub. m. in the 
second; though this, by the time the river gets down to Lajlik. has decreased to 
100 cub. m. in consequence of the drain of the irrigation canals of Jarkent, super- 
added to the loss experienced through natural causes. 

I will here add the observations I made, and the information 1 received, as 
to the volume of the river when I crossed over it at Jarkent on 23rd December 
1895. I* was then divided into three arms. On the day in question the first of 
these contained nothing more than a sheet of ice, no running water; in other words 
it was Irozen to the bottom. Between this first arm and the second was a broad 
saj, covered with gravel and rubble stones, forming a flat expanse in the middle of 
the river-bed which is only under water at the high-water period. The second 
arm, the middle one of the three, which at that time was the principal artery of 
the stream, was for so late a season exceptionally full of water, so that travellers 
and camels were only able to get across it with the help of the ferry-boats. At 
that place too the Jarkent-darja has two crossings. The more southerly one, which 
is the one I am now speaking about, can only be used during the high-water 

period; in the summer the velocity is too strong to admit of the ferry-l>oats being 

employed. It is then usual to have recourse to a more northerly crossing, although 
it involves a considerable detour; but there the current flows less violently and 
ferry-boats can be used. In this principal channel the main body of the water 
flowed, on 23rd Dec. 1895, close to the left bank, where the maximum velocity 
amounted to 2.31 m. in the second and the maximum depth was 2.80 in., though 

generally speaking the depth was 1 to 2 m. Although the erosion in that locality 

is incomparably more powerful than in the lower part of the river, above the con¬ 
fluence of the Ak-su-darja, there are nowhere any places so deep as we find there. 
Ever)’ year however the high-flood rolls down as far as Jarkent immense quantities 
of nibble stones and river-gravel; though probably only to 10 km. or so north of 
the point in question. At the place where the summer crossing is situated there is 
but little gravel, and at Lajlik there Ls none. I he breadth amounted to 33 m.; 
the temperature of the water was +0.3 0 , while the temperature of the air at noon 
was +0.7 0 ; the transparency was 22 cm. The volume amounted to 88.6 cub.m. 
in the second. Add to this die volume of die third arm, on die east, which was 
4 cub.m., ami we obtain for die 23rd Dec. a total volume of 92.6 cub.m. in the 
second. In other words, die river had decreased by 60 cub.m. since the end of 
September in the same year, the last occasion on which I effected a measurement. 
This result, when compared with the observations 1 made in 1899, * s quite unexpected. 
Let us consider first the season of the year. As we may assume that the several 
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periods are related annually, we have for the 1 6th September (1899) at Lajlik 98 
cub.m., and for 23rd December (1895) at Jarkent 92 cub.m. The latter measure¬ 
ment was taken 18 km. al>ove the city of Jarkent. and the distance between it anti 
Lajlik is too km. Thus the two points lie a considerable distance apart, and it 
may be assumed that along that stretch the river loses a good deal of its volume 
through evaporation, absorption into the ground, and freezing. At l^ajlik on 23rd 
December the volume ought to be about 70 cub.m. If however it already amounts 
at that place to 98 cub.m. on the 16th September, we have an unexpectedly small 
drop in the three months. But then there is an artificial factor of great importance 
which comes into play. On the 16th September the numerous irrigation canals 
throughout the extensive district of Jarkent, several of which carry each a very 
respectable volume, are all open and draw off from the mother river a very 
appreciable percentage of its water. On the 23rd December the position is in this 
respect very different. In most of the canals the velocity is less than in the river, 
and consequently they freeze sooner than it does. When I traversed the district on 
the date mentioned nearly all the canals were frozen to die bottom, anti consequently 
at that season were depriving the river of none of its water. Hence die entire 
volume that the river dien possessed flowed on without diminution past the point 
where I crossed over it, that is immediately north of Posgham, for all the canals 
break away above that t>oint. Were there no canals, the volume at lajlik on 16th 
September would be incomparably greater than 98 cub.m. 

From die end of December the river drops daily (at Jarkent) all dirough 
January' and February, and for about 25 days in the former of these two months 
it Is frozen, and the ice is frequently so strong that caravans and aradas , or >native 
carts?, are able to cross over on the ice. But as the ferry-men depend for their 
livelihood upon putting travellers across the river, it is to their interest that the ice 
should break up as soon as possible, and accordingly they proceed to break it up 
at the ferry sooner than is necessary. In the end of February the river drops at 
Jarkent to its lowest ebb, partly' because of the severe cold which reigns in the 
mountainous regions and partly because that is the season when die irrigation canals 
are all oj>cned and put in order so as to be ready to water the spring-sown seed. 
In fact the Jarkent-darja is said to be then in places so shallow diat it is possible to 
ford it on horseback. But in March the melting of the river-ice gives occasion to 
an early spring-flood, the mus-suji. In the beginning of that month in the year 
1896 the river at Mejnet was so full that it was not possible to cross it anywhere 
without a ferry-boat; at intervals sheets of ice came floating down, these being the 
last remnants of the great ice-field that gets set adrift anil gives rise to the mus-suji. 

I was told, that when the spring-flood projier arrives, the river swells out there to 
t l /t km. in breadth. And so swift is die current diat for the space of twenty days 
in the end of June and beginning of July nobody ventures to cross over the 
onrolling masses of muddy water even by ferry-boat; thus for that period com¬ 
munication between the two banks is quite severed. At the same time the road 
between Mejnet and Ala-ajghir is rendered impassible by reason of extensive over¬ 
flows of the river. Such areas of inundation occur, as wc have seen, all down the 
Tarim right away to its termination, being occasioned by the extreme flatness of 

He Jim, Jevrmtr in Central Aria . //. 69 
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the country, the frequently low terraced banks, in conjunction with the immense 
masses of water that roll down die river; and through these inundations probably 
quite as much water is lost as disappears through the instrumentality of the permanent 
or newly formed marginal lakes. Between l.ajlik and Mejnet the level of the high 
water is said to rise fully 2 m. al>ove the level at the beginning of March. 

On die 8th March the water had at Lajlik a temperature of 8.3° and all the 
drift-ice had disappeared; the transparency amounted to 4.9 cm. At its narrowest 
part, just where the ferry-boat between I^ajlik and Merket maintains communication 
between the two banks, die breadth amounted to 61.4 m. The river-bed presents 
in its formation at that place a good deal of regularity. The greatest depth was 
sounded under the right bank, where the volume also was the greatest, precisely as 
was the case a little lower down where we made our camp in 1899. The maximum 
depth amounted to t.90 and the mean depth to 1.75 m.; while the mean velocity 
worked out at 80.6 cm. and the volume at 86.6 cub. m. per second. Consequendy die 
river had at I-ajlik on the 8th March about the same volume that it had at Jarkent on 
23rd December. For this there is one very simple explanation; it lies in the word mus- 
suji. After die river has dropped to its lowest ebb in January and February, it begins 
to rise in consequence of the melting of the ice, and by 8th March the rise has already 
passed its maximum. After that date the river at Lajlik continues to fall, unril in the latter 
half of the spring it gets as low as it is in the end of February. Thus it was that 
on 30th May I found in the Jarkent-darja immediately above its confluence with die 
Ak-su-darja a volume of not more than 7.5 cub.m.; but to this result the serious 
drain made by the large irrigation canal which goes to Maral-baschi must be regarded 
as a contributory. One or two weeks later die river rapidly rises at that point, 
until it swells out to gigantic dimensions, fully equal to those it assumes at the 
season of the high flood proper, which arrives at midsummer. There Is therefore 
in the lower Jarkent-darja an interval of three montlis between the arrival of the 
mus-suji and the arrival of the high-flood proper. 

And die same interval parts the two in the Ak-su-darja; though in con¬ 
sequence of that river’s shoiter course, both floods arrive at an earlier date. On 
the 31st May its Kona-darja carried 7.6 cub.m. and the main stream on 2nd June 
a volume of 69.3 cub.m., or a total of 77 cub.m. But by 8th June the united 
volume of the Ak-su-darja had swollen to no less than 475 cub.m. in the second, 
and there was every probability that die river would rise higher still. And just as 
this flood reached the confluence a month earlier dian that of the Jarkent-darja, so 
we may also assume that the mus-suji of the former would also reach the same 
point a month sooner than the mus-suji of the latter. At any rate the difference in 
time is at least two weeks (see vol. 1.. p. 80). 

\\ c have found therefore that, while the two high-water periods occur almost 
simultaneously in the highland regions, at the confluence of the Ak-su-darja and the 
Jarkent-darja they are separated by an interval of three months. And when we 
get down towards the end of the river, tor instance at Abdal, the difference amounts 
to no less than seven months; though here we have also the great peculiarity, that 
the high water which is caused by the thaw-flood is virtually as powerful as the 
flood oi the high-water season proper, file former occurs diroughout the whole of 
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the course of the Tarim at approximately the same time: and this Ls of course only 
what might be expected, seeing that the effects of the spring warmth are not only' 
simultaneous throughout the region through which the river flows, but are also uniformly 
distributed. There is however a slight retardation in the lower course. We have 
seen that at Lajlik the mus-suji goes past on the 8th March, at Jangi-kol on the 
12—14th March, at Abdal in the end of March. Theoretically' this spring flood 
ought lie cumulative in its mass in the lower |>art of the river, tliat Ls to say in 
each successive locality it ought to have a greater volume than in the locality' im¬ 
mediately above. But the fact is. that vast quantities of water go to till the marginal 
lakes, which have shrunk owing to the evaporation of the summer ami autumn 
before, so that there is in reality no very' appreciable cumulative process. 'Hie 
length of the mus-suji period ought however to increase as the flood travels down¬ 
stream. If we take it, that the thaw-flood flows past I-ajlik for a space of 20 days, 
then the mus-suji must last longer at Jangi-kol, because all the flood-water that is 
set free in the sections higher up must go past Jangi-kol. All the same it Ls pretty' 
certain, that the bulk of the water which forms the mus-suji at Jangi-kol Ls derived 
from localities Immediately above that point, and only in diminishing quantities from 
the districts higher up the river. Hence the mus-suji of Lajlik is hardly likely to make itself 
perceptible so far down as Jangi-kol; but on the other hand the accumulated effect of all 
the flood-sections which lie between Lajlik and Jangi-kol do eventually make themselves 
apparent in that they give rise to an augmentation of the mus-suji at the latter place. 

The causes why the high-flood proper is so greatly retarded are in part the 
greatness of the distance, in part the presence of the marginal lakes, which suffer 
such heavy' losses in the summer through evaporation. Although this flood originates 
in the spring and early summer it does not reach the terminal lake before the late 
autumn, in October. Anti how greatly does it dwindle on the way! Although the 
Ak-su-darja alone has a volume of 475 cub.m. in the beginning of June, the united 
Tarim at Abdal Ls hardly able to muster all told a volume of 170 cub.m. The 
river Ls like a retreating army, only a very small fraction of it succeeds in reaching 
its goal, while the main body perishes on the way. In the Tschertschen-darja the 
circumstances are more favourable, for in consequence of its much shorter course 
the Interval between the two high-water periods is very much less; the high flood 
proper reaches die Kara-buran during the first half of the summer. 

Let us now. after this digression, return to our running resume of the river’s 
course. From Karaul downwards the river assumes an extremely peculiar and un¬ 
expected character. From that point we may legitimately speak of a secular delta 
or a triangular rayon with acute angles, over which the Tarim and its branches 
have ranged backwards and forwards from north to south and from south to north 
for centuries, and even thousands of years; a deltaic region, the south-west limit of 
which has not yet been attained, as is evident from the character of the sandy 
desert in that quarter. Owing to the alluvial deposits of the river and its levelling 
activity', this region is so flat that all the presuppositions and pre-existent conditions 
point to the probability' of fresh changes taking place in its bed. From Karaul to 
Arghan the Tarim flows immediately' along the north-east front of the high sandy 
desert, forming elongated marginal lakes in the hollows between the dune-accumula- 
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tions, a statu of things which did not exist, at any rate not to the samt extent as 
now, when the Tarim flowed along the northern limit-line of its delta, 

During the 19th May therefore the river was accompanied, as it was during 
the immediately preceding stages, by a string of marginal lakes on its right bank. 
The course was especially straight, the bed broad, the alluvial deposits not particularly 
extensive, and such as there were consisted of sedimented sand The country' was 
open, the surface in part bare, in part overgrown with kambeh and grass* The 
few poplars that occurred were r|uite young. Along that stretch there are several 
old river-beds on the left side oi the stream, each of which has in turn served to 
cany' the river. 

The same observations hold good for the section traversed on the 21st Mav. 
except that the river was a little more winding, 

22nd May. Still the same observations apply. 

23rd May. The river is frequently inclosed between high terraced anti hare 
banks. Ih j low r Rulmig-su the delta grow r s still more intricate, the old beds increasing 
in number. Along certain stretches the river inclines to the left as well as to the 
right. At Iv^ki-tarim the forest is both thick ami old, 

24th May. The river is here perfectly new, and resembles an inundation 

which is gradually eroding a definite channel for itself. Great velocity, amounting 
to t,4 ni. in the second It now quits the bed in which it has flowed during the 

last stadium of its history, and is forming a great number of flat, reed-grown lakes. 

11 i i s descri j it Eo n applle.s also to the nex t ilay s section, 1 ] ie old river - betl is th us 
in this region situated between on the one hand these now lakes, in which the river 
m>w loses its identity, and on the other tilt older lakes wedged in between the 

dune-accumulations on the right bank. [ hese new lakes are in general very shallow, 
though in on e oi them I obtained a sounding of 14 itu, the greatest depth in all 
the Lop country. Generally, die river in this region is vacillating and hesitating, 
as though it hail not yet decided where it will make its permanent bed. During 

the last few days it had exhibited a strong inclination to press towards the right; 

hurt' on the contrary', aher having for a time flowed to the south-west, it manifests 
a tendency to return towards the east. Thus it leaves, as I have said, an old bed 
along the foot ot the high sand. And not only does the present river form a series 
ot lakes, ii also sends oil to the left, that is to the east, several branches, which 
lor the most part join die old river-bed at Afghan, after having emptied them¬ 
selves into the K u ntschekisch-tari m, 3 he most important of these branches 
is the Laschin-darja, which will probably become the principal bed of the Tarim 

when the long chain of late have become for the most part filled with mud 

and sand. 

After traversing the chain of characteristic kamisch takes, the remainder of 
the lake water re-enters the Tarim, which by that has dwindled to quite an in¬ 
significant stream, for it has given up the greater pan of its volume to the 

Laschm-ilarja. 

-fA M y- 7A ™ urw win,ling; die velocity slight; the depth approaching 
5 in.; the batiks relatively well clothed with poplar for,at. The bed bore evidences 

01 having been traversed by a large stream not very long before our visit. 
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29th May. The Adoke-kok-alasi issues from the Laschin-darja and rejoins 
the Tarim. The surface of Lhe ground is sandy. This branch also carried at one 
time the whole of the Tarim, 

30th May. The course tolerably windings little forest; reeds dense. The 
river again enters a series of lakes. 


Fig. 343, Tilt KUNT5CU£KLISCH'TAkOr AT £ 1 KTSCH 1 N‘EOTAN. 


31st May, After traversing this fresh chain of lakes* the water once more 
re-enters the old bed of the Tarim, From those lakes it issues, as it did from the 
former series, clear and bright, having dropped in them all the sediment it carried 
in suspension* At its issue from each chain of lacustrine basins it font 
The direction of the longer axes of the lakes from north-west to south 
dictated by the ramparts of the old river-beds, between which the overflows take 
place, t’pon issuing from the lower series of lakes the river is deep, with an 
exceedingly slow current. Only a few solitary poplars. 

1st June. The river describes several small bends, and has a very sluggish 
flow, for this is now again the old bed which it is about to abandon. The high 
sand is touched at one point only. On the left the large marginal lake of Futalik- 
kol. Poplar woods pretty abundant; tamarisks growing amongst dunes held together 
by vegetation. At Basch-arghan begins the old bed of the Tarim known as the 
Fltek-tariin; this runs due south until it enters the KaraTniran at the village of 
Lop* its bed was definitively abandoned about 35 years ago, but is still quite 
distinct, although a dune-accumulation in its westward advance is threatening to 

























54® GENERAL HYDROGRAPHY OF THE TARIM SV'STEM* 

obliterate: it. Below Bosch-arghan the river grows very narrow and deep, with 
high eroded, terraced banks: scarce any alluvial deposits, but with forest* 

and June. Ditto, ditto. The river swings awaj towards die north-caM. 
without forming an)' abrupt bends. Respectable forest on both banks* Some 
desiccated lakes bear witness to the hydrographical arrangement having formerly 
been different. The depth approaches to 5 m. The water is especially dear* 
owing to die slowness of the current. Here then the dying Tarim is digging Tor 
itsell a deep grave filled with a considerable volume of water* which literally >crau i 
along at an exceedingly slow rate. 

At Arghan the waters gather from various directions. Both the Tarim and 
the Kontschc-daija divide above the Tschivilik-kbl, and a partial blending of their 
brandies ensues. Not to plunge again into the mass of details recorded in the last 
chapter of vol* 1* I will content myself with observing, that the Kontscfie-darja 
divides into the two main arteries, the Bos ilek, which goes to the eastern chain of 
lakes, beginning with the Avullu-kbl and the Kumsdiekisch-tarim, which, after 
picking up the two branches of the Tarim, the Kalmak-ottughn and the Lasdun- 
darja, again divides* But both its eastern arm, which enters first the Tschivilik-kbl. 
and its western arm* the jatim-larini* proceed to Afghan. The greater part of the 
water ol the Kuntschekisch-tarim and the Laschin-darja enters the large stream of 
the lick, which is situated between the eastern chain of lakes on the one side and 
the Tschivilik arms and Arghan on the other. Die lowermost lake of the chain 
sends off a channel to the Ilek, which then forms yet another series of lakes — die 
Sadak-kr.il, Nias-kbl f and several others. Its last surviving water reunites with the 
Tartm at Schirge-tsehapghan . Hence the contribution which the Kontschc-darja 
should make to the Tarim is in great part dissipated through thr numerous branches 
and lakes into which it flows. To the upper group of lakes I have applied the 
general name of Maltak-kbl, and the largest stream which issues from it to the 
Kuntschekisch-tarim is the Turkomakte-kok-alasL Over these several groups of 
lakes the Maltak lakes* the Tschivilik -kb l, and the Kara-kbl lakes (the eastern chain) 
last quantities of water evaporate in the arid climate, so that the rivers upon issuing 
from their respective lake-complexes have been robbed of a very large percentage 
of thdr volumes* Were it not for these lakes, and did the Kofttsche-darja only 
proceed En a single continuous and connected channel instead of being dissipated 
in rite way it Ls t the river, as l have already said* would be able to reach the 
Kara-koschim* or in other words would be capable of affording a very respectable 
addition to the waters of the Tarim, 

And the same thing holds good of the Tarim itself. The continual splitting 
up into branches and the repeated formation ol extensive shallow lakes do but 
enlace the areas over which evaporation and surface absorption lake place. The 
heaviest dram that is made upon the Tarim any where throughout its course begins 
therefore below* jatigi-kbl* Here again three different lacustrine groups may be 
distinguished* one* the Tschivilik-kiJl, l>eing common to both the Ko 1 itsche-darja and 
the l arirn. 1 he other two groups are the 35 marginal lakes m the sandy desert 
and the fiat kamisch lakes above Arghan. Thus it is also true of the Tarim, that 
if it possessed one single definite, decided bed* its effectiveness at Kum-tsdiapghao 
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would bo coasulerable, and its terminal lake, the Kara-koschun, would be much 
larger than it actually is now. Every year probably a greater quantity of 
water is lost in die inland delta which stretches from Arghan up to Jangi-kbl than 
in the actual terminal lake itself. And not only is the water in that region dissipated 
through a vast number of arms, but these arms themselves are excessively unstable, 
and arc incessantly shifting, so that it is only in respect of the broad features that 
Prschcvalskij s first map is like my last, hi consequence of these reiterated shifting^ 
the arid surface imbibes enormous truant it ies of water. 



Fig. 3 .[*J THE TURXOMAItTE-KOK-ALASI. 


It ls peculiarly characteristic of the lakes of this region that practically all the 
lakes are very elongated in shape. Round lakes are exceedingly rare, and what 
do occur are all small- Both the shape of the lakes and the orientation of their 
long axes are an expression of the relief of the ground, anti this again is an 
expression of the effects of the wind. Throughout the whole of the Lop country 
there is not a single lake that stretches east and west. They either extend from 
north to south, and thus till existing or former baji ^depressions, or else the; extend 
from south-west to north-east, and thus occupy the gullies that have been directly 
hollowed out by the wind. The lakes which stretch from north-west to south-east 
have nothing whatever to Jo with the wind; they are overflows from the rivers 
held up between older tin vial ramparts. 
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One peculiarity which the lower Tarim shares In conttfton with several oilier 
flat-land rivers, such as the Hwang-ho and the Po, is its tendency to elevate its 
banks and form marginal ramparts, where the fluvial mud and dust an arrested by 
vegetation. These are tire outcome of the river’s desperate attempts to protect 
itself against premature extinction. During die high-water [Mrriod the level of the 
Tarim lies tor great distances rather higher than the level of the adjacent lowlands* 
a circumstance wliich greatly enhances the easy formation of marginal lakes. 

W e have seen that even the Jarkent-darja forms boldsehemah not far below 
Lajlik, indeed one may say shortly after emerging upon the lowlands; that is to 
say it cuts uff and abandons its own >ripe* bends. On the whole this tendency 
may be said to increase as die river proceeds towards its termination, in the 
lowermost part of its course these abandoned dead-water loops are extraordinarily 
numerous; in iact they r are so many that it is impossible to calculate their numbers. 
In a drill down the river such as mine one probably set* only a portion of the 
existing botdschemals* for the oldest ones are masked by vegetation. In order to 
obtain a map that should claim to be complete in respect of the buldschemak, 
marginal lakes* side-channels and river-branches, the character of the banks, the 
routes, huts, shepherds 1 encampments, and so forth, it would lie nectary* not to 
drift down the river merely but also to travel along both its right and its left bank, 
an undertaking which 1 scarce think any man will willingly submit himself to, 

5tli June* Although the river shrinks below the kamtsch lakes to an in¬ 
considerable and dwindling stream* below Arghan, after receiving the influx of the 
fschiyilik district* it swells out to more imposing dimensions. The course i* not 
particularly winding. Magnificent forest on the banks, reputed to be about : oo 
years old. Many boldschemals, frequently in pairs. The river is augmented by 
the two arms, the Kulatscha and the Altnontschuk-kuk-ala* coming from the lick 
on the east. 

6th June. The river not particularly winding. Magnificent forest, often imder- 
mined, at the bends. I he terraced banks as much as 4 m. high* and the depth 
considerable, '[’he river is thus sharply defined a characteristic common to all the 

arms of the lower Tarim. We observed a similar conformation* though even more 

distinctly marked, in the Ugen-darja. 

1 Oth June. The river in part perfectly straight* in part forming deep bends; 
boldschemals and jarsiks numerous. On the banks thick forest or steppe; small 
strips of sand in places. I lere the high desert sand nowhere approaches the right 
bank; fur since the existing bed was formed, the desert sand has been able to 
advance away from it. At Scliirge-tschapghan the river derives an accession of 
water from the Ilek and the eastern chain of lakes* the lake from which it last 

issues being the Karaundik-ko!. which plays an important part as a water-distributor, 

brum it the water flows westwards to the Tarim and eastwards to the Tokus-tarim; 
at the present time the hrst-named is shrinking* the latter increasing. The Toktis- 
tarim flows almost parallel to the last section of die Tarim, am j it empties into 
the Kara-koschun. Indeed it looks as it the Tokus-tarim wdl in time usurp die 
place of the Tschong-tarim, and carry' the united flood of the entire system, a 
circumstance that is to some extent connected with the migration of the terminal 
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take towards die north. In fact at a former stadium in the rivers history the 
Tukus-tarim was the principal channel; on its banks the forest is dead, the living 
forest of tall trees comes to an end at Schirge-tschapghan. 

1 1 th June. The river is in part very winding* The few poplars that occur 

are quite young. 



Fig. 345. THE TAfcltt AT BC 1 LIRQ ETSC HATCH AN. 


Finally die Tarim, divided into a number of amis, enters a series of extremely 
shallow lakes belonging to a group to which the common name of kara-buran may 
be given. The actual Kara-buran has for the most part disappeared since Prscheval- 
sldj's time, or lias at all events dwindled to an excessively small basin. I he autumn 
flood does indeed fill it, but in summer it dries up entirely. The river. In its passage 
across it, has fenced itself in between pier-like ramparts. The exceedingly changeable 
and restless delta land of the Tschertschen-daija is intimately connected with this 
lake. The river last-mentioned carried on aist June a volume of only 3’ 3 cnb.m, 
in tile second. 

In the last stage, between the Kara-buran lakes and Kunvtschapghan. the 
bed is deep and narrow, and entirely free from alluvial deposits. Indeed alluvium 
occurs but seldom below the upper chain of lakes. Its absence furnishes an indirect 
proof, that the river deposits its sediment in the lakes, and thus is filling up their 
basins instead of forming sedimentary deposits in the latest stage of its own channel. 
The terminal delta of the Tarim begins at Abdal. There the river divides into 
numerous arms, which have greatly increased in both size and number since 
Prschevakkijs time. They hav e been caused by the river gradually raising its side- 
ramparts simultaneously with the filling up of the Kara-koschun, so that its mean 
level Is higher now than it was formerly. In tills way both the lake and the river 
now lie at a higher level than the circumjacent country, which Is almost inconcutvabh 
flat. Hence a breach at a weak spot in one of these sale-ram parts is all that is 
required to originate a fresh arm. It is to this cause that we must attribute the 
existence of the great number of shallow lagoons on both sides of this Lhe lowest 
stage of the river, all having a more or less direct connection with the Kara-koscbun, 
These newly-formed lagoons, together with the desert lakes, which during the last 
lew yean* have formed to the north of the Kara-koschun, and which in the near 
future will almost certainly increase in area, represent or correspond to those parts 
of die Kara-koschun which are no longer able to find room In its basin in con- 
sequence of the sedimentation which has taken place in it. If only the Tarim 
Htdin, y^Mritty im CtHtrai Alia, II, 7° 
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remains constant to its existing bed — i. e. the final stage of it for a Hitfhcient 
length of time, it will eventually destroy the whole of the Kara-koschim. after which 
this lake will du n sink to the humbler position of a marginal lagoon. The ramparts 
and piers which the met is now building in certain parts of the Kara-koschuti, 
especial!} on the border-line between this lake anil the new desert-lakes to the 
north, prove that it is actually tending in the direction indicated. 

What l have said with regard to the orientation of the long axes of the 
lakes applies also to the rivers. In those sections of its course in which the river 
flows from north to south, it follows the old hajir depressions, hut in its south-west 
to north-east sections it traverses wind-eroded gullies similar to those of the I desert 
of Lop, In these latter sections its bod is straighter than in the meridional 
sections. 

This brings to an end this greatly condensed resume of the Tarim system, 
except that in a separate chapter I shall have to consider the relative altitudes anil 
the river's relations to the same. It would sene no purpose to enumerate lure die 
names of the various arms of the lower Tarim, for they are all streams of a purely 
ephemeral character. Tn the future the hydrographical arrangement will — and of 
absolute necessity must — be different from what 1 found it in 1W99 anti 1900. 1 

have ahead; said, and now repeat again, that it would be very interesting, some 
ten years hence, to make yet another journey down the Tarim under precisely the 
same conditions as those under which 1 carried out this journey, that is to sav at 
the same season of the year, and to construct a map on precisely the same scale. 
A comparison of the two maps, supposing them drawn with the same degree of 
accuracy, would allow of far surer and more wide-reaching conclusions being drawn 
than those which 1 have been able to deduce. It would also he instructive to journey 
down the river from the middle of June, when one would be able to witness the 
effects of the high flood with one's own eyes. 


CHAPTER XXXIX. 


RIVER AND LAKE STATISTICS. 


The first part of the present chapter is devoted to certain tables summarising 
the results of the measurements 3 made am! Have detailed in vol. I passim* 

The following table contains in its third column die extent to which the water 
was transparent downwards; in the fourth the fall (—) or rise {+) of level at the 
several points of observation, though I may add, that while the interval observed was 
generally 13 to 14 hours, namely the period for which we halted during the 
night, yet in some places it extended over about forty-eight hours; in the fifth 
column the height of the erosion terrace at the various camps: and in the last co¬ 
lumn the height of die maximum high-water level above the existing level of the 
river at the same points. The value of the table is not great, because of the many 
dements of chance which enter into and influence the results. All the same it does 
permit of certain deductions being made, which I will proceed to point out* All 
the values in the table are given in meters. When two values art given for the 
transparency, one was taken at 7 a, iru, the other at 1 p. rn, the former at the 
camp before we left in the morning* the latter on the journey during the day. 


I'i>ieU of Observation, 

Little. 

T nuupaiency 

Ouillnliun 
of Surface 

Height of 
EffifSon 
Terrace- 

1 Jlgh ■watef 
t-fivd above 
I'rrrCiit Level. 

Lajlik 

16 Sept. 


— 

2 -S 

— 

Below Lajlik.* * ■ - 

*7 

« 

— 

— 

3 * 

— 

> > 

t 9 

» 

—- 

— 

15 

—. 

Schaschkak 

20 

* 

— 

— 0.010 

— 

— 

> *,,.***.-* 

21 

1 

— 

+ O.oi $ 

— 

— 

At-pangsa - - - - 

22 


— 

+ O.ooo 


-- 

Kudiklik-ajaghi 

24 

■ 

— 

+ O.oo} 

IS 

— 

Below Kdtiiklik 

*5 

t 

— 

— 

2.0 

— 

Kum-atschab 

27 


— 

— O.03S 

2.5 

— 

Lischlik 

z8 

* 

Q.n$ 

— Q.ooj 

— 

—* 

JaJ^hus-jigde 

29 

1 

— 

— O.oJO 

— 

— 
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OfatTVAitfoii. 




TT^t|i|JOJr;acy 


•E.lMiiillatEtve 
if riurfaCB- 

Height of 

Emiteii 

IflTlCf, 

1 Eig Ei 

3 L-tel athune 
i'nc*cnl l.rrrl 

— 0 . 031 


. _ , 

— 0.017 


— 

- O 039 

— 

— 

- O.013 

— 

— 

— O020 

— 

— 

— 0.OKJ 

“ 

“ 

— QrWJP 

— 

— 

— dunj 

— 

— 

— O.oti 

— 

— 

—■ O.012 

2.0® 

— 

— ■ O.014 

“ 

— 

— O 007 

— 

— 

4 - 0 ,w 6 

— 

— 

+ o.«x> 

— 

— 

+ Q.D05 

— 

— 

± OjocpO 

— 

— 

— O.oofi 

— 

— 

~ O-053, 

— 

— 

- O-ooi 

— 

— 

- 0,005 

— 

* 

— O.007 

— 

— 

— Q.cn6 

2.£4 

— 

- O 007 

2-73 

— 

- O,oo& 

z.o S 

1.17 

4- 0 .O 3 O 


— 

+ O.Owj 

2-37 

— 

4 - 0,009 

l.SS 

[48 

+ 0,005 

3 40 

[,96 

- 0,034 

2 50 

2.01 


Kijtk-tele-lschol 
H urnd e ghan-k \ >ta 
Kitruk-asti 
jughan-balik 
Sonin , „ 


More . * 

Milka . - 
Ak-satma . 

\ Xigha-clschaji 
Tugha-pangsa 
Tcghrrfcum 

jigdflik. . 

Islik . * * 

K uj hischning-basch i 
Ja-kotan - , . 
Atscbi-dung . . 
Dung-gerem . 
Kalmakrktmi . 
Tschobk-dung. 

Usun-jurt . . . 
Matan , * . . 
Hangetlik„ - . 

Jesi-kb! . * * * 

farkent-tiarja * 
Ak-su-daija . . 


Aral - * , . * 
Kan-bcgi * , * 

Modsche-toghrak 
Uisehlik * . . 


50 ScpL 
1 Oct. 
4 - 


5 

6 

7 
S 

9 * 

10 > 

U * 
12 5 

t 3 * 

14 

15 * 

16 > 

17 > 

[3 

19 » 

20 * 

21 

22 1 

23 ! 
24-2S - 

26 ? 


27 

38 

28 

29 

29 

30 


{ 


! 


31 * 

1 Nov, 


! 


o-m 

o.i 37 
0.3m 
0*240 

0.345 

O.jSo 

0.397 

0.370 

0.315 

0.391 

0,383 

0.390 

0,339 

0.380 

0.378 

0,354 

0.345 

0,340 

0.300 

O. J14 

0.168 

0.170 

O.3Z5 

0.339 

0.179 

0-1 Jo 
0.190 

O .136 
O. I*| 

0.I7S 

0.168 

EXIKS 

0463 

0.216 
O 438 
0.122 
O.I46 
0 .IJ2 

04 09 
Oil 15 

O439 

0.103 

0.135 

0.076 
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I'oint i.4 OlKcn'a.iiiio, 


Date 


Tt 7 in.R[iaTctiryL 


&mm ! "S: r 

*' “ ,fflW - Tenues. 1‘reMnt Level. 


Ala-Kunglek Btisrugvar 

Talpak.* * 

Jntsdika ...... 

Bostan .. 

Kara-dascht * . . . . 
Gfldschir, Tarim * . . 

i Mus-art-daria 
Teres ....**• 


Arik-aglisI . , 
Tugha-baschi - 
Sor-sure . . - 
Lanka ... * 
Tupc-tcscbdi . 
Kadtrdung * , 
Daghi . , . . 
Kitsch i k-hasan ak 
‘1 schong-aralning 
Kakde . . T . 
Katschik . * . 
Katschkin-aghts 
Unnamed Camp 
Tsdiong-totturu 
Karglia-jakii 


Hogbraghi 


3 Nov. J 

4 ’ | 

s ■ ! 

6 * 

7 * ! 

7 * 

7 4 

8 * 

9 4 

10 i j 

ii* | 

12 . { 

13 * | 

14 > | 

15 J 

16 * 

17 » 

1$ * 

19 > 

20 3 

21 * 

22 i 


23 ’ \ 
24 * 


25 3 


{ 


O.Q55 

0 . 04 ^ 

Q-oj6 

O.o & 

0057 

O .046 

OJO 56 

O .042 

0,053 

O.040 

0,1:14 a 
O-J&j 

O.054 

O.013 

0.055 

O. 05 J 

o,«s 

O.C3S 

0 .DH« 

0.040 

0 -O 44 

0.05ft 

O.OX4 

O.ftjM, 

O. 03 S 

0,051 

0-Ojgi 

O.ogo 

O -050 

0*55 

0.036 

0.06.# 

0.051 

0 . 04(1 

0.047 

O.050 

0.051 

0.056 

O-059 

O .031 

0.040 

0,040 
O,og 1 

O-040 

aoftq 

O .066 

O.052 


j + Q.016 

/ + O; 


04 S 


I 4- Ojojg 

j — 0.017 

]■ + O.o 17 


- 

1 - 

J — O.ftjt 

| — O.013 
i 

1 - 0.007 

!■ + 0.000 
4 * O.opj 

J — O.uta 
1 

i ± Qxxq 
I j O.ooc 
j + O.ftos 

j + 0*35 

It 

} + o.«s 

+■ O.ooj 
+ Qjjo* 


j 4 O.omr 

L 


- Oftft? 


+■ Q.ooj 


4.62 

4.03 

S.12 

2,56 

£*# 
I.jo 
i.gs> 


2.05 

J<*7 

2-44 

j.oo 

3.10 
2.81 
2.»3 
4.00 
240 
2.41 
1.84 
O .60 

2.6o 

2.JO 

Ms 


r.51 

3*« 

I.98 


1-7 J 
2 . 6 | 

I.Si 

^■4 

2,6o 

2.zl 

3 31 
3,. 10 
2.$o + ? 
241 + ? 


I.50 


2.00 


[,6s+? 















































55 f > 


GENERAL HYDROGRAPHY OF THE TARIM SYS 1 EM. 


Point of OlwtndDEL 

Dsuc. 

Tnntpimqh 

OsCtllaikHT 
of Sorf^t 

Height of 
Etimoa 

Leiel a!">' c 



Terrace, 

Pmeni Ijcvel. 


i ukus-kum - * . 
AI -k at i k-tscheke , 
Busnigvar . . . 
Kum-tscheke . . 
Kumgen-ugen . . 
Ait-ottqgeij ♦ . . 
K Ischia k-uj . . . 

lick. 


Momtmi-ottogho . 
Karaul. i genrtlaija 

i i 

> , Tarim ^ . 


Teis-kol . 
Jangi-kbl 


Kirtachm 

Jangi-kdl 


26 Nov. j 

27 ’ ! 

2$ S | 

29 . { 

30 > I 

1 Dec* j 

2 ’ I 

3 ' j 

4 * | 

5 

6 
6 

7 

$ 

15 

16 
i 3 

r 9 
3 

10 March 
6—j May 
8—9 * 

TO 

16 

IS 


O.oSS 

Q&jy 

0^3; i 
0jo6g 

O.078 

Q.073 

0,072 

0,069 

0,070 

O.070 

Q.ojo 

0 .QSo 

0 . 0*75 

0,095 

O076 

0,074 

O4J79 

0,1*90 

047 ° 

O.0S6 

OM 3 

O.090 

O.089 

0 19a 

0,395 

0.2 iij 
} - 


j- tQ' 


)- 


+ £Xo|0 
0,o l * 


| 

j ± O.ooo 
J + O.000 

J + O.ooo 

| + O-OO3 

+ 0.011 


± O.oOo 

— O240 
+ O.ajo 

— O.iSo 
+ 0,145 

+ 0.570 

— O-Oji 

— O.s?o8 

— 0.040 

— O.IJt 

-I- 0,071 


J(TO 

1 - 4 * 

r* 3 « 


1-45 

I A* 

1 - 3 S 

1,93 

0 - 4 'ii 


I.50 

1 - 3 J 

0.98 

l 35 

I-JO 
0,94 
0,^4 

O.65 
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The table is thus very patchy, the cause being practically the fact tliat live 
observations were all taken at places selected at random. As for the transparency* 
the observations seem to point to the presence of a daily period, the simple and 
natural explanation of which is to be found in the position oi the sun: the bright 
disk I ustd was more distinctly visible in proportion as the sun's rays struck the 
surface of the water at right angles: but when they struck it obliquely, the disk 
w as less intensively illuminated. In rivers like the Mus^art-darja and the l Igen-darja. 
which in the late autumn are almost stationary, the transparency increases to a high 
degree, reaching as much as 0.7S m. In the lower jarkcnt-darja too, where the 
velocity is but slight, die transparency increased to o.iy m. Generally speaking this 
property is determined by three factors — the velocity, the character of the bottom, 
and die shape of the river-bed The water is of course dearest where the bed is 
deep and narrow, and has a sluggish stream, and Is very muddy where it is broad 
anti flows with great velocity. Again, where there is an abundance of vegetation 
on the eroded banks, and these are permeated in all directions by the roots of 
plants, the water is naturally dearer; but where vegetation is absent, as it is in 
most of the jangi-darjas . the water is always exceedingly muddy. 

During the dose of September and throughout almost the whole of October 
the river subsided slowly; but from the end of October a very slight rise could be 
detected, this the natives attributed to the return of the irrigation water into the 
main stream. 

The height of the terraced banks was or course always taken on the inner 
side of the convex bends, and thus expresses the maximum value in every case. 
This datum varies however with the shape- of the river-bed. and is approximately 
proportional to the breadth and depth of the river. The highest eroded batik 1 
measured was 5.1* m. high, ami the greatest difference l observed lie tween the 
high-water level and the existing level amounted to 3.31 m., a value which is o! 
course entirely dependent upon the shape of the river-bed and the velocity ol the 
current. The two classes of value which l have last mentioned run the refore to 
some extent parallel. I*or instance, if the terraced bank is only 1.3# m, high, then 
the high water level will be only o,c& m. above the existing level Still this cannot 
be laid down as a rule; for we had instances in which the terraced bank, although 
2* 3 m. high, could be overflowed by the high-water, which then gave rise to 
temporary marshes. 

Finally. I may observe that the subjoined table contains an exhaustive list of 
all the measurements l made of the rher. 
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THE HYPSOMETRICAL RELATIONS 
OF THE TARIM BASIN. 






CHAPTER XL. 

CONTOUR-LINES OF THE UPPER TARIM BASIN. 

[ have devoted two whole volumes of this work to a description of the Tarim 
and its tributaries, its lakes and surrounding deserts, but I have given no attention 
to the absolute altitudes, nor yet to the relative, though they are in matt) respects 
of great interest. The reason of this is that it seemed to me more desirable to 
discuss the Ivypsometrical data in connected form. In this and the succeeding chapter 
3 will touch upon certain matters which arise out of them; and in Chapter XLH 1 
will yield place to Dr* Nils Lkholm, who, in an interesting and important essay, has 
kindly given a general account of the manner in which he has dealt with my hypso¬ 
metric a I observations anti of the different methods which he lias employed in work¬ 
ing them out 

Matt- 58 is a map of the Tarim depression, designed to give a picture of 
the general shape of its basin. A single glance at it suffices to convince us of 
the great flatness and regular structure of the basin; it Ls only in the north-west 
that the contour-lines exhibit any irregularity, and there appears another slight 
departure from uniform regularity- between the Cbotan-darja and the Kerija-darja. 
Towards the bases of the mountains, that is to say the Tien-schan in the north, the 
Pamir in the west* and the Kwen-Iun in the south, the curves become more crowded 
together, and if we attempted to trace them out up the relatively steep detritus 
scree, they would resolve themselves into a single continuous black mass on the 

map. How much more then would this result ensue did we attempt to follow them 

up in the mountains! But as a matter of fact it will be a long time before contours 
can be drawn Ibr these mountains, which as yet are so imperfectly known. On the 
whole, our elliptical or oval basin bears in a high degree a resemblance to a spoon* 
the hollow- of the bowl being at Kaschgar. and from there the fall slopes more and 
more gradually down to die tip of the spoon in the Lop country. I'he resemblance 
may even be carried one step farther, for just as a liquid contained in a spoon is 
poured out over its tip-end, so in like manner is the water that is contained in the 

Tarim spoon emptied out over its farther end In the country of Lop. 
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On the whole u°e find that the cantour-lines nm with tolerable regularity * so 
that each separate curve reproduces on a diminished scale the typical outline of the 
l arim basin. I he entire basin suggests therefore the outside of an oyster- 
shelb with its concentric rings, and here again the country of Lop Is the umbo or 
hinge; the only difference is that, whereas the basin Is concave, the shell is convex. 
In the immediate neighbourI ioch] ol the depression n| Lop the curves run somewhat 
irregularly in consequence of the extraordinary’ levetness of the region. The data we 
possess for the north-western part of the basin, between the Tauschkan-darja am! 
the Kaschgar-daija, are all too few to admit of anything more than a conjectural 
(dotted) indication of their positions; 


Hut contours are drawn at inter- 
vab of 20 m.; the contours winch 
designate the centuries, that is to say 
every fifth line, are printed in heavier 
ty pe, so as to facilitate the use of the 
map. The materials consist exclusively 
of hypsometrical observations which 
l have taken myself in the Tarim basin, 
and which have been worked out in 
the way described beloxv by Dr, Nils 
hkholm. As 1 have not personally 
visited the northern parts of the country, 



Fig, *46. a tftti l> is xfo: or lower Jascj-daRJa 

(chotas-darja) mav 37, 1895. 


from Maral-baschi to Ak-su and further 
T-W Kutschar to Korla. that part of 
the map tails somewhat short in ac- 
curacy . The same remark applies to 
the regions between Ak-su and Kitsch- 
gar it 7(7 I Lsch-Turfan and the Tausch- 
kan-darja. Not that I have not visited 
that part of the country', but when I 
did visit it, l possessed no hypso metrical 
instruments, having lost them in my 
journey across die desert in 1895. 
Dr H, Keideh who has recent!) \-fcitetJ 
this region, will be able to furnish us with very good observations of every kind. 
Nor have 1 been able to make use of hypsometric*! data gathered by other travellers. 
Tile map of the Russian General Staff gives, for example, an altitude of rood m. 
lor Ak mi. and tins datum was adopted and used by Dr, 1 lussenstein in my large 
map in Pitfrmanns MUtcilnngm. But according to my observations the altitude at 
die mouth of the Ak-su-darja is 1031 ni, t # and consequently on our Eittle contour- 
map the Ak-su'darja is given an altitude of 1130 m. [ ; or Ak"su Pjevtssofi* gives an 
altitude of 1036 m.j while Kuropatkin puts it at 1067 m,: this last is in any case 
the best and most reliable observation. Although Littledale travelled along the whole 



Fig, 347 * A WArEH-TOOi IV THE DRY' RF.D OF fHK 
CHOTAX’DARjA, EVO OF lt*V I&95, 


ai LJ4- rt| IJn hC BUPt nhet and the Surrounding Regions*, this point, ihe Tarim Ferry, a pul 
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of the northern side of the Tarim basin, he has not contributed one atom to our 
knowledge of its geography- Carey and Dalglelsh adopt Kuropatkiivs figure as 
the altitude of \k su, Pjevtsoff has given to Kutschar an altitude of 976 m., which 
agrcts so well with my observation of 951 m. for Sor-sure on the same meridian, 
that I have been able to adopt it, anti it prescribes the direction of the contour-lines 
over a considerable region in that quarter, Kuropatkin. Pjevtsoff, and die map of 
the General Staff ail agree as to the altitude of Kutschar* possibly because the latter 
two adopted Kurcpatkin's observation as being definitive and authoritative. Korla, 
which I found to lie at an absolute altitude of 949 fil, is put by Pjevtsoff at 851 
m. F and by Kuropatkin at 915 m,: in this case again tlu: last-named is the most 
trustworthy. The Bagbrasch-kbl is placed by the map of the Russian General Staff 
at 896 m*. and this was adopted by Has&enstein in my map in Peterftuwns MitfeP 
lungen* But he has at the same time committed the unaccountable error of giving 
to Korla an altitude of 936 m, (corrected subsequently to 949 mri; and yet this 
place ought of course to be considerably lower, seeing that the water flows from 
the Baghrasch-kol down to Korla. According to my observations, the Baghrasch-kdl 
lies at an altitude of jqgg m,* 

Nevertheless it does not lie within 
the compass of my task to discuss criti¬ 
cally the relative values of the obser¬ 
vations made by different travellers. 1 
only desire to explain why I have consi¬ 
dered it best to rely solely upon my 
own material, all of it obtained with 
similar instruments, namely three ane¬ 
roids and a boiling-point hypsometer. 
so that the observations were uniformly 
and systematically carried out. and are 
intimately related to one another, and 
these properties are still further enhanced by the patience and skill with which 
Dr* Alls Ekbolm has calculated all the data. Consequently it may already be said, 
that the mutual positions w hich the actual hypsometrical lines follow must of physical 
necessity be such <ls are represented on the map. Indeed it would be possible 
simply from the directions in which the rivers flow to draw up a contour map of 
this region, which would reproduce the broad features of the actual shape of the 
basin, and thus approximate to the picture shown on Pi. 58. Of course l do not 
pretend to say that the lines on the map correspond to the reality in every detail. 
For instance, the great out curving between the Chotan-darja and the Keriia-darja 
is not very probable, and possibly the deviation may only be due to a sudden 
change of atmospheric pressure. Anyway FI, 58 reproduces the best results procurable 
with respect to Lius matter, anti the number of observations intended to show altitude 

* For Cbotan the different altitudes vary from 1341 m. iTrschevalskij) to 14^5 m. (PjcrrsolTJ. 
The mean between these two values, or 1413 nu. upproximates closely to my 1406 m, Grenard puts 
CHotan at 1370 m.. and Stem puts it at 1349 The former would seem id come nearest tu the 
real altitude, because Duireuil de Rhms's expedition spent a long time At that town, 

/tali it , y<Tvr mrr ia A tit*- II- , 2 



Fig, 24S, TIIR JUBUN-K ASCII MEYER, LAMP I (I S96 h 
THREE DA VS XOftTH OF CHOTaN. 
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I»UNES WITH TAMARISKS AND KAW1SCH 
EAST OF CHOTAN-DARJA. 


may also be regarded as sufficient. To have made use of the results of other 
travellers’ determinations of height would only have marred the harmonious character 
ot the map; for the important thing Is, not the number of observations, but their 
reliability. 

In what follows I propose, with 
the help of certain arith.netrical data, 
to attempt to convey some idea of 
the surface inclination in liast Tur¬ 
kestan. In the majority of cases I 
have taken into account only those 
points the altitude of which has been 
directly determined; in other places I 
have resorted to interpolation. With 
regard to distances. I have measured 
them simply as straight lines on the 
little map to the scale of 1: 3,500,000; 
this makes their values of course very 
rough, and as no account is taken 
even of the very biggest windings in 
the rivers, the distances with which we 
now have to deal are in one or two 
cases somewhat shorter than those 
which I have quoted in earlier parts 
of this work and which do take account 
ol the biggest of the windings. This 
does not however in any way affect 
the result, for our object is not to 
give exact distances, but only to obtain 
Fig. 751. dunes between the chotas-darja and a common standard by which to com- 
the kerija-darja. pare the various degrees of steepness 

of fall in different parts of the basin. 
That is to say, it is gradients, not distances, that we want. Should any inquirer 
desire the latter data, he will have an excellent opportunity to measure them for 
himself when my general map on the scale of 1: 1,000,000 is ready and published 
in the atlas which accompanies this work. 

When we consider the deepest line in the basin, namely that of the course 
of the Tarim, taken from Kaschgar to Kum-Lschapghan, we find that in the east¬ 
ward slope the gradients are not everywhere the same. Sometimes the 20 m. contour- 
lines lie closer together, sometimes farther apart. This might indeed be inferred 
from the varying velocity, regard being had of course to the windings and to the 
proportion which the length of the river bears to the distance in a straight line. 
Thus we always found, throughout our drift down the Tarim, that where the river 
had for a long time flowed in the same bed and had had sufficient opportunity to 
develop its windings on both sides, the velocity was less than usual, but where 
the river had deserted an old bed and had recently flung itself into a new one in 
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which no windings were as yet developed, the velocity was considerably greater, 
yet without the gradient along this latter stretch being in even the smallest degree 
different. The variations of velocity along the course of die river are however 
shown, partly by Dr. Ekholm’s tables, partly from the table given below. Thu 
distance between Kaschgar anti Kurrrtschapghan in a straight line amounts to 
1290 km. T and along that distance the river falls 487 meters If now we divide 
this distance into three equal sections, we see at once that the fall decreases 
as we advance towards the east- For from Kaschgar to the mouth of the 
Ak-su-darja it is 273 m., from the mouth of the Ak-su-darja to the Kurugen-ugen 
it is 119 m„ and from the Kurugen-ugen to Kum-tschapghan it is 95 m* From 
jarkent to Kum-tschapghan die distance, likewise measured in a long straight line, 
amounts to 1225 km., and along this line the fall is 455 m, But if we divide this 
distance into nineteen equal sections, each very nearly 65 km, in length, that is to 
say into sections equal to the distance between Jarkent and Lajlik, then the varia¬ 
tions in the gradient are very distinctly seen. Thus the difference in altitude 


amounts between 

Jarkent—‘Lajlik. to 99 m, 

Lajlik—Jajdi. > ry » 

Jajdi—Jughan balik . . * , , . , , . „ . . > 35 3 

Jugha 11-batik—Jigdelik. . , . , > 39 > 

Jigdelik— Harralik .38 

HSrrahk—Kara kodschiik , ..3 14 * 

Kara-kodschak—Bitschantik *.»i8 * 

Bitschanlik—fntschka , . . , , . , , , , . 1 27 » 

Intschka—Sor-sure . 34 i 

Sor-sure—Sarik-buja 10 * 

Sarik-buja—Kara-akin ♦ 5 > 

Kara-akin—AFkatik-tschekc * •.» 17 

A l-katik-tscheke—Kischlak-uj *.* , > ri 

Kischlak-uj—Baschtam $9 

Baschtam—Bakulin k . .. , , ■ 21 * 

Lakulluk—Kona-daghihk. 1 15 *■ 

Kona-dagilik—Tokta Kullune-koli 12 1 

Tokta Kullune-koli—Ojman-kol. >12 

Ojman-ko!—Kum-tschapghan 2 * 


From this it is clear that on the whole the fall decreases towards the east, 
Lhough with important oscillations. 

The figures which I am now about to quote will also serve to give an idea 
of the different gradients in different parts of the Tarim basin. From the mouth 
ol the Chotan-darja [1025 m.) to Kum-tschapghan (817 m.) the distance, measured 
in a straight line, amounts to 830 km- anti the difference in elevation to 20S m., 
that is to say* the fall is 0.35] m, in each kilometer, or r meter in every ^990 meters. 
From Kaschgar (1304 m.) to the mouth of the Chotan-darja (1025 m.) the distance 
is 460 km. and the difference of elevation 279 m,, or a fall of o ,&> 7 m. in the kilo- 
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meter or i meter in every' 1649 meters. If now we compare the three lines radia¬ 
ting from the same point which we have already' considered above, we obtain the 
following result: — between Jarkent (1272 m.) and the mouth of the Chotan-darja 
(1025 m.) the distance is 420 km. and the difference of elevation 247 m., giving a 
fall of 0.589 m. in every' kilometer or i meter in every 1700 meters; between Chotan 
(1406 m.) and the mouth of the Chotan-darja (1025 m.) the distance is 410 km., 
and the difference of elevation 381 m., giving a fall of 0.929 m. in every kilometer 
or 1 meter in every 1076 m. It is however impossible to obtain a fully' comparative 
measurement of the corresponding relations in the case of the Ak-su-darja. for, as I 
have already said, the altitude of Ak-su is uncertain. Suppose we take it at 1130 
m., as shown on our little general map. and the mouth of the Ak-su-darja at 1031 
m. t then the difference of altitude in a distance of no km., measured in a straight 
line, amounts to 99 m., or 0.900 m. of fall in every 1 km., or 1 m. in every 1111 
meters of length. That I have chosen the towns for my starting-point may appear 
arbitrary’, but I have chosen them because they always stand on the transitional line 
between the mountains and die lowlands, and consequently are in that res{»ect com¬ 
parable. But even if, w ith the mouth of the Chotan-darja as centre, and any radius 
you please, say, for example, the distance to Lajlik, we draw a circle, it will be 
found that its circumference cuts the Kaschgar-darja at a point that is about 12 m. 
higher than Lajlik, and the Chotan-darja at a point nearly’ 130 m. higher; for while 
the altitude of Lajlik is 1173 the circumference of the circle cuts the Chotan- 
darja just at the point w here the 1300 m. contour falls. And if we repeat the 
experiment from each of the three tow'ns in turn, the result is in every case pre¬ 
cisely diat which I have set forth above. 

One or two further examples of the same thing may be quoted. Kerija lies 
at an altitude of 1444 m. and the point at w r hich the river once entered the Tarim 
assuming that this river ran to some extent parallel with the Chotan-darja — 
namely in the district of Tschimen. lies at an altitude of 962 m. The difference 
in altitude is thus 4^- m. in a distance of 4^0 m., or 1.004 m. m 1 km. or 1 meter 
in every 996 meters. Between Nija (1425 m.) and the Tarim at Kade-dung (942 
m.) the distance is 448 km. and the difference of elevation 483 m., or 1.077 m. in 
1 km. or 1 m. in every 927 m. Andere lies at an elevation of 1358 m. and Bus- 
rugvar, or the point where the Bostan-toghrak may be supposed to have reached 
the Iarim, at 916 m. altitude. I he difference of elevation between the two points 
thus amounts to 442 m M and the distance in a straight line is 368 km.; consequently 
there is a fall of l.toi m. in the kilometer or t m. in every 832 meters of length. 
Tschertschen (1251 m.) lies 360 km. from Kum-tschapghan (817 m.). The difference 
of altitude is here 434 m., that is 1.206 m. in the kilometer or i m. in every 829 
m. of lineal measurement. If we proceed yet another step farther east we come to 
Tscharklik at an altitude of 925 m. and the point where the Tscharkiik-su ought 
to strike the Tarim, at 818 m. Here we have a difference of elevation amounting 
to 107 m. tn a lineal distance of 70 km., that is to say a fall of 1.528 m. in the 
kilometer or of 1 m. in every' 654 m. 

It will not be without interest to compare these latter figures one with an¬ 
other. In tiie Jarkent-darja the fall is 1 m. in 1700 m., in the Chotan-darja 1 m. 
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in 1073 m., in the Kerija-daija 1 in 996 m., in the Nija-darja 1 in 927 m., in the 
Bostan-toghrak 1 in 832 m., in the Tschertschen-darja i in 829 m., and in the 
Tscharklik-su 1 in 6^4 m. In other words the steepness increases constantly from 
west to east, a fact necessitated indeed by the shape of the entire basin. Conse¬ 
quently. the contour-lines run. as a glance at our map will show, increasingly closer 
together the farther we proceed east. This is true however only of the southern 
part of the basin; for on the northern side, that is alongside the Tarim, the cir¬ 
cumstances are entirely the opposite, as we saw indeed along the stretch between 
Kaschgar and the Kum-tschapghan, where the distance between the 20 meter contour¬ 
lines increases towards the east. In consequence of this, the fall of the Kontsche- 
darja is approximately the same as that of the Tarim from the mouth of the Chotan- 
darja to Kum-tschapghan. Korla lies at an altitude of 949 m. and Kum-tschapghan 
at 817 m.. so that the difference of altitude amounts to* 132 m. over a distance of 
455 km., indicating a fall of 0.290 m. in each kilometer or of 1 m. in ever)' 3447 
meters. If we treat the Kuruk-darja in the same way, making use only of the 
measured altitudes that we possess of its course, namely 

Kalta.882 m. 

Jing-pen.860 » 

Camp of 13 March.850 » 

>14 » 836 > 

» >19 » 826 » 

Noghusun-tu.810 * 

Camp of 29 March.808 > 

we obtain for a distance of 240 km. a difference of elevation amounting to 74 m.. 
or 0.308 m. in ever)' kilometer or of 1 m. in 3243 m. If however we assume that 
the depression of Lop was in its time filled with water up to the same level as 
now, then the Kuruk-darja would terminate at an altitude of 816 m., and the fall 
would be 0.275 m * 1 km. or 1 m. in 3636 meters; which Is almost precisely the 
same as in the existing Kontsche-darja. 

A comparison between the course of the Tarim from Karaul to Arghan and 
the contour-lines in the interior of the basin as shown by my determinations of alti¬ 
tude suggests some interesting reflections. When crossing the desert from Jangi- 
kol to Keng-lajka we found the country rise 258 m. in a distance of 280 km. mea¬ 
sured in a straight line, giving a rise of 0.921 m. in 1 km. or of 1 m. in ever)' 1085 
m. If on the other hand we follow the meridian of Jangi-kol southwards, the dis¬ 
tance works out at 220 km. and the difference of elevation at 109 m., for Dung- 
aghil lies at 990 m.; consequently the fall here is half a m. per kilometer or 1 m. 
in every 2000 meters. The peculiarity of this is that the rise is in exactly the op¬ 
posite direction to what it is some distance farther east, where the fall, as the course 
of the Tarim shows, is from north to south; and the same thing is true of the old 
bed of the Ettek-tarim. 

What I desire however to call attention to is the circumstance that, equally 
whether one travels along the line through the bajir depressions by which 1 crossed 
over the Desert of Tschertschen, or whether one travels along the meridian of Jangi- 
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Fig. 35a. kf.rija-darja at camp, xvii (1896) 


SM. 


fig. * 53 - 


satma or sarik-kAschme, kerija-pakja. 

CAMP XVIII. 


Pig- *54- 


* -*• ** 

KKRIJ A-DARJ A CAMP XX. 


kdl. one crosses over a depression in 
the northern half of the I >esert of 
Tschertschen situated, as the map shows, 
at a considerable distance south-west of 
the right bank of the Tarim. When 
travelling south-south-west from Jangi- 
kol, we thus descended a little at first, 
and it was not until we had passed the 
middle of the desert that we began to 
make any appreciable ascent toward 
the Tschertschen-darja. At the point 
where we left the Tarim, midway along 
the Tana-baghladi-kol. the absolute alti¬ 
tude was 882 m. Our 18 camping- 
stations in the desert, counting from 
that point anti proceeding south, had 
the following altitudes — 884, 883, 88S, 
869. 880. 889, 883, 907. 906. 935, 983, 
1015, 1020. 1051. 1089, 1142, 1141 
ami 1139 m. The last-mentioned point 
is Keng-lajka on the Tschertschen-darja: 
the two points immediately preceding it 
indicate the slight swelling which prevents 
the river from cutting its way north 
through the desert as the Chotan-darja 
and the Kerija-darja do. The lowest 
point is our fourth camp of 23rd Dec. 
1899, where the altitude amounts to only 
869 m. The camp of the 24th Dec. 
has an altitude of 880 m., and conse¬ 
quently lies at all events lower than our 
point of departure on the Tarim. It 
may seem rash to attach so much im¬ 
portance to observations which were 
Ski taken only twice at each point, namely 
■ u evening and morning, with aneroids and 
boiling-point thermometers. Nor should 
I indeed place such great reliance upon 


it were it not that there exist other circumstances which render it probable that they 
are correct. One of these circumstances is the creation of the numerous marginal lakes 
on the right bank ol the larim in which we found depths of as much as 11 m.; 
this proves, apart altogether from the use of hypsometrical instruments, that the 
country immediately south-west of the larim actually is lower than the river and 
its low-lying banks. I’he south-western extremity of the lagoon of Basch-kol 
is 18.5 km. from the bank of the l arim. But just as the Basch-kbl itself fills 
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Fig. 155. KERIJA-DARJA, CAMP XXI. SHARP-CUT 
EROSION-TERRACE. 


as it were a big bajir depression, so does its lagoon fill another smaller bajir. To this it 
might be objected, that if the surface goes on falling towards the south-south-west, the 
water also would continue to flow in the same direction. But in this connection I 
would beg to recall the theory with regard to the origination of the bajir depres¬ 
sions which I have given in vol. I. The lagoon lies in a hollow and is prevented 
from flowing farther to the south-south-west by a threshold. 

If however these thresholds bet¬ 
ween the bajirs did not prevent the 
water from penetrating farther into the 
desert, how far would it proceed before 
it was definitively stop|>ed by the general 
rise of the surface in the direction of 
the mountains on the southern side of 
the desert? To this question we can 
get at any rate a provisional answer 
in the altitude which I have just quoted 
above. At Camp V of 24th Decem¬ 
ber, at 880 m., we were still lower 
than our jjoint of departure at the mouth 
of the Tana-baghladi canal, although 
die distance (see vol. I p. 312) amounts 
to 77.5 km. As Camp VI lay at 889 
m., we may fairly assume that for some 
kilometers south of Camp V the country 
still continues to be lower than at our 
point of departure (see PI. 13 of the 
Atlas). Let us therefore say Uiat on 
the right bank of the Tarim a zone of 
not less than 80 km. lies lower than 
the river itself. Under diese circumstan¬ 
ces therefore it ought not to occasion 
the smallest surprise when we find that 
along that lacustrine stretch the river 
is step by step working its way towards 
the south-west. The surface inclines 
indeed in that direction, and not even 
the dunes, 90 m. high though they are, 
avail to put any real obstacle in the 
river’s path. Consequently it is not 
at all impossible that the Tarim should 
continue to penetrate in the direction 
indicated until it reaches the deep de¬ 
pression, notwithstanding that, as we have seen, other parts of the lowest course 
of the river are tending in the diametrically opj>osite direction. When we consider, 
on our litde hypsometrical map, the contour-lines for 860, 880, and 900 m., it almost 


Fig. 256. DESERT AT CAMP XXII, NORTH OF 
KEKIJA-DARJA. 


Fig. 257. VIEW LOOKIN'. NORTH FROM CAMI* XXII 
BESIDE THE LOWER KERIjA-DARJA (l8t>6). 
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looks as if the river were really being invited to take its course through the depression 
which these contours indicate. Indeed the Tarim has actually taken one step in the 
direction pointed out. namely in that section of its course in which we drifted en¬ 
tirely through the sandy desert, above Busrugvar. If this section of the river were 
continued towards the south-east through the depression indicated by the contour¬ 
lines that we are considering, it would abandon the whole of its inland delta and 
would proceed direct to Tschigelik-uj. But before it can do that, the Tarim will 
have to wash away the masses of sand which bar its path, and indeed this is really 
only a question of time. However, it Is probable, that the Tarim will not continue 


to press in that direction, but on the contrary will carve out new paths for itself to 
the lowest depression in the Lop country, namely the old bed of the Lop-nor. 



Fig. 358. DUKES WITH KAKSAUI- LAMP XXIX 
(1896) BETWEEN KEktJA-I»ARJ A AND TAKIM. 


Our little hypsometrical map, PI. 
58, is also capable of yielding at first 
hand certain other data of value, such 
as, for instance, the mean elevation of 
the entire basin of the Tarim, as well as 
the mean elevation of different sections 
of the same; hence I need waste neither 
time nor space by dwelling u[K>n them. 
Such figures do not indeed possess per 
sc any real value, for the map gives us 
the approximate elevation of every' point 
of the basin to within 10 m. On the 
other hand these data would be more 
interesting were we able to compare 
them with similar values for the Tsajdam 
basin; yet as this latter is but little 
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known, and in its interior, central parts 
is practically not known at all, we are 
for the present forced to abstain from 
any such comparison, in the hope that 
Barrett and Huntington, who left London 
on 3rd February' 1905 for Tsajdam and 
East Turkestan, will be able to supply 
us with more abundant material. 

There is another question connected 
with the distance calculations along the 
rivers which I feel 1 ought not to pass 
over , more particularly as it has reference 

t<» II. 2 to PI. 11 of my atlas, that is to say sheets of it which are already published 
Th«* sheets were constructed by Major H. Uystrom on the basis of my calculations 
for velocity, that ts to say, my measurements of the river, anil his work was finished 
Itefore the material of my astronomical observations for seventeen stations had been 
worked out. The coase<|uence is that the distance between Lajlik and Karaul is 
made too short; the reason being that as a rale I was unable to measure the velo- 


Fig- A SOLITARY TOGHRAK IN THE DESERT 

NORTH Of KERIJA-DARJA, CAMP XXVII. 






f'l $1 



JitrifunykHlui 


Hypsometrical curves 

in the Desert of TSCHERTSCHCN 
and the Desert of LOP 


T)r SwnHttdtn Journey h\ ^enmJAsi* 18iW-J90X. 





















































































































































cosnotra-i ikes vm upper tariji rasi>; 


575 


cit\ just in those places in which the current ran strongest, for it was there that 
the tern-boat was carried along at its swiftest and the whole uf my attention was 
engrossed with mapping. After the stretch in question was worked out, drawn, and 
printed, it turned out, upon comparing it with the positions as calculated astronomi¬ 
cally. that it had lieen made Ho km, too short. When the length of the seventy 
days* drift was calculated as straight lines from camp to camp on the map 1 am 
alluding to, the total amounted to 738.1*30 km., or in round numbers to 739 km, 
U hen the same distance was calculated after the incorporation of the map in question 
into the general map constructed with degrees ol latitude and longitude on the scale 
of i: i.ooo.ooo, the same stretch of the river, namely from Lajlik to KarauL amounted 
to 8 Eg kin- The only effect of this error is dial the scale of PL 2 to PL it ought 
to be !: i 10,800, instead of as now 1: ioo r ooo; and this is the fact to which I 
desire to draw attention thus early. In all the succeeding sheets Major Bystrom and 
Lieut, KjeJlstrdm have had an opportunity of availing themselves of the astronomical 
determinations, and thus have been able to correct the distance as determined by 
m y mapping of the river day by day- In the general criticism, as also in the 
text to the maps, a legend will in future be appended to each separate: sheet. If, 
keeping to the scale of 1: tocyooo in PL 2 to PI, i i t we follow the Tarim through 
all its windings, we obtain 1256 km, as the distance between Lajlik and K a rani; 
but il we employ the true scale of 1 : 110,800, we get the correct distance, name I \ 
1392 kni. Hence the Tarim regarded as a straight line stands to the Tarim with 
its windings counted in as S19 km. to 1393 km., or approximately 7 to 12, In 
other words, the journey down the river is almost twice as long as it is by land, 
using the shepherds tracks that run along the batiks of the Tarim, 
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CHAPTER XLI. 


HYPSOMETRICAL RELATIONS OF LOWER TARIM BASIN 

AND OF KURUK-DARJA. 


Let us now devote a few words to PI. 59, which reproduces the contour-lines of 
the country around the lowest part of the Tarim down from Jangi-kol, and between 
the Desert of Tschertschen on the west and the Desert of Lop on the cast. The 
contour-lines between 920 and 820 m. are shown for ever)' tenth meter, but below 
S20 m. for ever)' single meter. That these latter cannot Ik.* more than approximate 
is self-evident, for we possess only one single line, namely that which 1 levelled, 
with regard to which we can venture to speak with full certainty. Apart from that 
we have to rely upon such assistance as Is afforded by the [>osition of the rivers and 
by interpolation. In Dr. Ekholm’s tables I have altered the altitude of one or two 
points in the eastern waterway, "t he results obtained go to show unmistakably that 
the eastern waterway lies, as indeed might be expected, at a lower level than the 
corresponding |>art of the Tarim: nevertheless its lowest part is somewhat the higher, 
because the water flows from Sadak-kol to Schirge-tschapghan. What the relation 
is tl\at obtains between the jjossible connecting channels between the Tarim branches 
and the eastern Ilek I have been unable to ascertain. In some places the water 
flows from west to east, as for instance in the Ilek, which enters the Suji-sarik-kol, 
and in other places in the opposite direction, as the Almontschuk-kok-alasi. The 
most probable explanation would appear to be, that both waterways lie at one and 
the same level. Yet the northern part of the eastern waterway certainly lies lower 
than the Tarim, and consequently I have here made the 830 m. contour-line des¬ 
cribe an angle. Thus the contour-lines for 830 and 840 m. make it appear as though 
the Tarim flowed upon a terrace, but for this three separate explanations readily 
suggest themselves. In the first place, the Tarim builds up ramparts for itself, so that 
as an actual fact the river does flow at a higher level than the level of the adjacent 
country; in the second place, we have found that the region south-west of this part 
of the 1 arim actually does lie at a lower level than the river; and in the third 
place, we must remember, that in this part of its course the river's position is pres¬ 
cribed by already existing bajir depressions, so that for long distances the stream is 
confined within proper bounds by the elevations between the old bajir depressions. 


HYPSOMETRIC AL RELATIONS OF LOWER TARIM HASIN AND OF KURCK-DARJA. 


5 77 


In general there exists a great and beautiful agreement between the contour¬ 
lines of the Tarim and those of the Kontsche-darja and the Kuruk-darja. The con¬ 
tour-line of 820 m. may be said to form the boundary between the true Lop region, 
with the depression of Kara-koschun to the south and that of Lop-nor to the north. 
For the course of the contour-lines in the western part of the interior of the desert 
there is nothing better to build upon than conjecture, for nobody has ever been there. 
The altitude S02 m. shown in my itinerary across the desert in 1900 may be re¬ 
garded as improbable t even though the advance of the desert lakes in that direction 
does point to the presence of low-lying country. It is interesting to observe, that 
the altitude 808 m. occurs precisely at the spot in which the Chinese maps place 
the Lop-nor, as also almost exactly opposite to the lowest part of the crossing I made 
in 1901, where the camping-ground at 815.3 m. is indicated. From my surveyed line 
alone no conclusion can be drawn with regard to the exact position of the Lop-nor, 
that is to say, it is impossible to determine whether this line crosses the eastern or the 
western part of the old lake basin. Nevertheless there exist several circumstances 
which suggest that the greater part of the lake-basin lay west of the line sur¬ 
veyed, and that this line consequently crosses the eastern |>ortion of the Lop-nor. where 
the lake was relatively narrow. Hence the basins of the old lake as shown on 
PI. 37 have turned out smaller than they ought to be, that is in relation to the 
Kara-koschun. The picture which the Chinese maps give of Lop-nor, the situation 
of the Kara-koschun, the How of the water of Kara-koschun towards the north-north¬ 
east — all indicate that the greater part of the Lop-nor lay west of the line I le¬ 
velled, the other properties of which, as well as the lessons it has to teach us, I 
have already dwelt on in the preceding pages. But the contour-lines from meter to 
meter which I have inserted on PI. 59 are however only approximately trustworthy. 
Along the levelled line I did not consider it necessary for this purpose to make use 
of any other altitudes except those which coincide with the seven camps we made. 
Further, I have divided the old Lop depression into two basins, the southern one 
containing the Lop-nor proper and the northern one the three small lakes shown 
on the Wu-tschang map. Yet it is not this map alone which corroborates the cor¬ 
rectness of the conception. The relative swelling, on which the ruins of Lou-lan 
are situated, would appear to project westwards between these two basins. Further, 
we find close to the foot of the mountains two points with altitudes of 810 m., which, 
altogether independently of the Chinese maps, would have forced us to push back 
the contours towards the north. How far it is an actual elevation of the ground 
which separates these two depressions from one another it is difficult to say; in that 
case it will certainly have been pierced in one or even several places by canals 
from the small lakes, to communicate with the great Lop-nor. The flow of the 
water towards the north-north-east renders it necessary to |>osit the existence of a 
connecting-channel between the two lake-basins, the Kara-koschun and the Lop-nor. 
On the map I have shown the former, the southern lake, as though it contained no 
water. The lowest point that I sounded in its basin lies at an absolute altitude of 
811 m. 

I have said, that notwithstanding the abundant detail in the points measured 
hypsometricallv along my surveyed line, this latter appears on FI. 59 delineated with 
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regard to its contour-lines in the same rough way as the other parts of the Lop 
region. And yet how inconceivably complicated are the contour-lines precisely along 
that line, as they are indeed for the matter of that in any of the other sand-tree 
parts of the Lop Desert! To reproduce that complexity is of course quite impos¬ 
sible. It is only necessary* to imagine a jardang extending for kilometers, being in 
general 2 to 3 m. high, along the sides of which the contour-lines would run for 
hundreds of meters! Then, bearing in mind that the entire desert is crammed with 
jardangs, and it is possible to conceive what the resulting map would be like. In 
order to render this still clearer I have on PI. 60 at great pains drawn the meter 
contour-lines to a rather large scale, and liave further had regard to the deci¬ 
meter contour-lines as well. The positions of the curves outside of the ascertained 
line are idealised in the light of the experience that 1 possess as to the plastic features 
of the desert. Iliey represent the jardangs and the hollows between them; they 
may in reality be longer or shorter than I have drawn them, but the chief object 

was of course to give a general idea of their arrangement. For the sake of sim¬ 

plicity 1 have made the line straight on north and south, although in reality it is 
somewhat convex towards the east. Further, I have made all the distances equally 
great, that is to say 200 m., although towards the south they actually amount to 
282 m. Finally, I must remind the reader that in this little sketch 1 have considered 

that there is only one wind-eroded gully between every* pair of measured points, 

whereas in point of actual fact as many as 50 gullies may be embraced within a 
distance of 200 m. So that in order to correspond to the reality, the sketch ought 
to possess as much detail in the drawing, but to be fifty times longer. It is a lx>ld 
thing to lay down these contour-lines on the strength of only one measured line, but 
my only object is, as I have said, to give an idealised picture. The parts coloured 
blue are those that lie below the level of the Kara-koschun. From that it will 
plainly be seen, that on several occasions I crossed over narrow projecting bays and 
arms of the lake pointing towards the north-west. Had they been followed up west¬ 
wards they would have been found to terminate in what were at that time vast ex¬ 
panses of open water. In the jardang desert all the points I measured stand on the 
top of the jardang ridges; but in the schor desert the lines run more simply. PI. 
60 ought to be compared with PI. 36 and PI. 37. 

If any one, after reading my description of the wind-eroded gullies and jardangs 
in the preceding pages, and after seeing the photographs I have given, should still 
entertain any shadow of doubt as to the n>ode of their formation, PI. 60 will. 1 am 
sure, infallibly convince him, that it is solely and alone the wind, using sand as an 
abrasive, that can have given rise to the remarkable regularity of the relief. 

< )n the little sketch-map on PI. 41 I have drawn a parallelogram, a study of 
which will still further help to elucidate the hypsometrical relations in the Desert of 
Lop. In the preceding chapter we have already seen how the surface of the Tscher- 
tschen Desen rises from north to south, as also how the Kuruk-darja, the Kontsche- 
darja, and the I arim show a constant fall towards the south-east. I he rschertschen- 
darja lalls towards the north-east, it the line which represents the second of the rivers 
just mentioned, the Kontsche-darja. be prolonged, and if at the same time the line of 
the I sehcrtschen-darja also be prolonged, these two lines will intersect one another in 
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the heart of the Desert of Lop, or precisely in tliat part of it in w hich we now find 
the newly formed, lakes. If now we consider the meridional line which represents my 
route across the Desert of Gobi, between Anambamin-gol and Camp GXLlh a 
distance of 168 Uni., it will be seen to exhibit in an excellent manner the same 
trough-like shape as the country of Lop, though the trough is much more energe¬ 
tically indicated, not so much because it is deeper, as because the bordering 
mountains are very much higher. But for the- purpose of comparing the fiat lands 
in question it will be sufficient to consider that part of the line which lies between 
Camp CXXXYI (1006 m.) and Camp CXLI (S26 m.). We then have a fall towards 
the north of :8o m. in a distance of 60 km„ measured in a straight line, that is to 
say, 3 m. in the km. or 1 m. in every 333 meters, Hut this line cuts a point that 
lies yet lower still, namely Toghrak-kuduk, which has an altitude of 822 m., or only 
6 m. above the surface of the Kara-kosdum. Die altitude of Atschik-kuduk is, ac¬ 
cording to Dr. Ekholm s calculation of my observation, 833 m. With these two last- 
mentioned determinations the values given by Kusloff are so far in agreement that 
they ma\ be regarded as probable. Bui 3 should at the same Lime observe, that 
for the Kara koschun he retains PrschevalskijX altitude, which is 24 m, too low. 
For the space between die Kara-koschun {79a m,) and Atschik-kuduk he gives the 
following altitudes; 

Tschindejlik, . * . . 802 in. 

Koschalamsa .. 83S 

Korat-bulak* &M 

Kudnk.♦ 869 

Tatlik-kiiduk 808 

Toghrak-kuduk .... ...... (Step) 1 

Atschik-kuduk. 829 

AH these points are situated in the depression which forms the immediate 
eastward continuation of that which begins in the Desert of Tschertschen, south¬ 
west of Basch-kbl, and stretches across the Kara-koschun, which indeed occupies its 
lowest part. This deep trough is curved like a bow: its most westerly part lies 
dose to the foot of the mountains on the northern side of the basin, its middle 
part under the foot of the Astin-tagh. that is at the southern side of the basin, and 
its eastern part at the foot of the Kuruk-tagh, that is back again at the fool of the 
northern mountains, l"o the north oi it runs, and on the whole parallel to it, the 
curve of the depression to which all the marginal lakes of the Tarim belong, as also 
Mark at, the lakes of the eastern waterway, the bed of the Lop-nor, and the deepest 
hollow along our levelled line. 

Between these two lines of depression there exist also several others like them, 
but lying at right angles to them, that is they extend north and south. 1 mean the 
bajir depressions which are occupied by certain parts of the l arEm and its lakes. 
Setting aside Markat, which, with an absolute maximum depth of 14 m., lies higher 
up, we obtain in this part of the region the following maximum depths. 


This Tig nit is wauling nn bin map; it is ibe me.'in between the Iiad adjacent ^taiirnv 






;Sq nil- HYffenMETKlCAL KE1.ATK>N> j * THK TAK'lM lh\HN. 


Avultu-kol . ♦ . . * - - * 6. to m. 

Kara-kol . . , *.. - 6*52 1 

Tajek-kol . . ..- - ♦ « 9.5* * 

Arka-kd! ..* * ■ 7-13 

Tschivilik-ko! ........... 5*15 * 

link .... . , ......... 12.55 

Afghan ............. 8.as > 

Tarim at Jaugimj {1S96' . , . .. S.se 

Kara-koschun ........... 5.15 


This brings us to the consideration of the parallelogram ! have mentioned. Its 
western side, from Tajek-kol to TsclilgeKk-uj, measures Si km.. or the same length 
as the line we surveyed. On Pi. 61 (a) a we have a profile of the line A LI with the 
depths sounded. Tschigelik-uj L S19 m.) lies 9 m. lower than the Tajek-ktLl (828 m.), 
but the bottom of the Tarim {^06 m. deep) lies only 4 ! 2 m. lower than the bottom 
of the Tajek-kol (9,51 m.). Fhus the bottom of the Tajek-kol lies half a meter lower 
than the bank of the Tarim at Tschigelik-uj. But as the Tajek-kol certainly possesses 
considerably greater depths than 9.5= m.. and since the Tarim in several places 
north of Tschigdik-u) Is shallower than it is there, we may even speak of a rise of 
tilt lied towards the south. And this becomes indeed quite certain when we take 
into consideration the stretch between the Tajek-kbl and the Lajtik-darja. where the 
maximum depth at Camp XXXII amounted to 2.20 m. Thus while the difference of 
altitude amounts to only 5 m., die bottom of the river at the latter place is more 
than 2 m. higher than It is at the former. Along this considerable stretch, which 
embraces more titan the half of the line Aik it may tmiv be said that the bed rises 
tow ards the south precisely as the ground does in the Desert of Tschertschen anti 
in the Desert of Gobi. The position will be made clear from the accompanying 
illustration (fig. 260). in which the surface at A lies higher than the surface at B. 
so that the water after filling the depression A must flow down to B T but in point 
of actual fact the bottom at A lies lower than the bottom at B, The absolute 
difference of altitude between the bottom of the Ilek (1 2.5; m. depth) and the bottom 
at 1 schigelik-nj {5.00 m. depth) only amounts to u 5 * m., although the difference of 
altitude of the banks reaches 9 m. 



Fig. 260, 


1 lie southern side, BC, of our parallelogram is also interesting, for there we 
find very clearly (see PI* 6t fa) b and r). that the bed does actually rise from west 
to east, although the water flows in the same direction* the reason being that 
1 sehigelik-uj lies 3 m. higher than the level of the Kara-koschun. But the two 
profiles speak indeed for themselves. Tile four years that intervene have not been 
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able to bring about any noteworthy change; and yet we Jfind T as indeed was to be 
expected, that in the year 1900 the bed was shallower than it was in 1896. 

With regard to the eastern line DC, I will refer the reader to Chapter XXII 
of this volume. Here the surface falls from north to south to the extent of 2.-S1 ro. 
between station No. 1 and station No. 346; but between the stations No. S3 and 
No. 346 it rises in the same direction to the extent of !.s&> m. And it we go one 
step farther towards the west, that is about 14 km., we see quite clearly that the 
surface falls from south to north, as the blue current arrows show on PI, 41. 

(lie line AD in our parallelo¬ 
gram is particularly interesting. If the 
Tajek-k&l has an altitude of 82 8 m., 
and if the starting-point of onr levelled 
line at L&udan has an altitude of 818.5 
m , ive get a fall of almost 10 m. along 
a distance of 117 km. The bottom 

°f the lajek-kbl (g.ju m.) ties almost Fig, 261. dunes forming nrro mounds, eastern shqp.f 
exactly at the same absolute altitude of tajek-kol; us the middle is a salt pool. 
as the starting-point of out surveyed 

line. But while this Last-named has an absolute altitude of 818,3 m - the deepest 
place that we sounded in the llek has an absolute altitude of 815.45 m„ and con¬ 
sequently lies 3 m. lower than station No. i of the surveyed line and over 5 m. 
lower than station No. 2. ! fence it is on!} one of the underground, sand-covered, 

ridges between the chains of bajirs that are now occupied by lakes, that prevents 
the water of the Tajek-kol, the Avullu-kbl, and the Kara-kiiE from following the 
line of natural fall and flowing directly eastwards to the bed of the old Lop-nor. 
A breach in this ridge is all that is required to give the water a free outlet to the 
depression in the cast. Pi. 61 (a) e gives a profile of the line AD. there 1 have also 
plotted the probably deepest part of the old depression. This is shown again in 
the profile sketch /, which cuts only the southern part of the Lop-nor along the 
line EF on PL 41. Between station No. 129 (814.3 m.) and tire shore of the Arka- 
kol (827 m.) the difference of altitude amounts to 1.3 m, in a distance of 131 km. 

Hie profile d, that is the surveyed line, is reproduced for the sake of com¬ 
parison. Only every tenth station is however indicated. To the Kara-koschun I 
have here given its probable breadth along the meridian surveyed; on PI. 37 the 
lake is rather too broad. 

The sole object of the above exposition has been to set forth more fulh the 
extraordinary' horizontal it v of tile Lop country; nor indeed is anything else to be 
expected in an alluvial region in which the rivers and lakes wander backwards and 
forwards between north and south, and thus in time completely level up the country, 
and level it up to such an extent that the excavating power of the wind is quite suffi¬ 
cient to give rise lo fresh hydrographical alterations. The exceptions to the general 
flatness are not many. For instance, there exists a difference of 15.30 m, m elevation 
between the crest of the plant-bound sand-dune at Kum-tschapghan and the greatest 
depth in the Lvara-koschun. It we also draw into our comparison the height of the 
dunes we measured in the Desert of Tschertschen, name!} 89,3 m„ and compare 
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them with the 14.0 m. in the Markat region, we a difference of elevalkm amount¬ 
ing to 103.5 m. But then not only do the dunes in question lie outside the area 
we are discussing, they are entirely a secondary phenomenon, for they owe their 
present position to the wind. Moreover the lake-depth which 1 have quoted is also 
line to a secondary influence, namely the wind, as we have already seen. Conse¬ 
quently these abnormal differences of elevation are in no respect antagonistic to the 
generalisation, that the surface of the Desert of Lop Ls inconceivably flat; ami in the 
ca_se of that part of it which especially interests us. we know that station No. 346 
does lie not only 3.a& in. lower than station No* 1. but 3 m. higher than station 

No. 129. 

AM that now remains is for me to add a few words to three plates which 
relate to previous chapters, anti which 1 have drawn since the chapters in question 
were printed. PI. 44 a reproduces the picture of the distribution of the drift-sand in the 
basin of the Tarim. The green-coloured patches representing vegetation ma\ perhaps 
be considered to occupy far too great an area; but 1 hasten to point out, that those 
which are tinted a lighter shade of green merely indicate ground which i> of such 
a kind as to be capable of supporting vegetation, but which as a matter of fact 
over extensive areas, e. g. the triangle Kashgar—Jarkent—MaraLbaschi, carries only 
an extremely thin sprinkling of vegetation, and indeed it Is often barren except for 
an occasional withered scrubby bush. Generally, the lighter lint may be taken as 
indicating steppe and cultivated country, and the darker tint forest. 

The same remarks apply to PL 39, where the varying shades of colour used 
in depicting the sand are intended to exltibtt its varying amount, which in general 
increases from east to west. Here we see beautifully the broad path which the 
branches of the Tarim have carved for themselves through the belt of drift-sand, 
mere fragments of which are now left between them. The belt cd sand in the 
I >esert of Lop advances transgressively across the clay desert, the northern and 
eastern outskirts of which are however exposed. The section that projects towards 
the nprth-caxt formed at some time or other a part of the bottom of die Lop-nor; 
similar new formations of clay sediment are taking place at the present time on the 
bottom of the existing Kara-kosclmn, The zones of schor are depicted on the 
southern shore of the old lake and on the corresponding shore of the new lake as 
well- A long way off to north and south the hard gravelly scree rises slowly up 
towards the Knnik-tagh and the Astin-tagh respectively. 

I'L 40 shows the belts which are excavated bv the wind and those filled up 
with sediment, drift-sand, and organic material, as well as the region that inter¬ 
venes and which has recently been filled with water. Here we sue also the most 
important of the old and new beds of the Tarim, A circular section illustrates the 
pendulum-like oscillations of the lowermost Tarim and its terminal lake. 

Before we leave the Lop country I must return to a question touched upon 
in the beginning of this volume, namely the question of ling-pen and Ju-jing-pen, I 
have said there ip. 42). dial 1 am very much inclined to regard them as identically 
the same place, but go on to add. that in default of further evidence l do not fuel 
warranted in disregarding Kosloff s observations in the same locality, 1 therefore con¬ 
sidered it possible, that my Jttlg-pen might be identical with his Empen or rather 
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Jenipen, while Ju’-jing-pen, which t visited in 1896, may be another similar station, 

situated on the Kuruk-darja farther to the south-west. But since I have now had 
all my astronomical determinations of locality calculated by Or. K. U. Olsson. I am 
in the position to deny categorically the correctness oT the map which Kosloft prints 
in his pamphlet Loft-mr. Ju-jing-pen* Ji rig-pen, and Jimpen are one and the same place. 
In my map which Or. B. Hassenstein constructed for Petermanns Mtitdhmgtn this 
place is put at 40° 53' 30" N. tat. and 8 f 43' 30" E. long, According to Olsson’s 

calculation of my astronomical observation its position is 40" 57* 14 and 87 49 6'. 

jhus on Hassensteins map ju-jing-pen ought to be shifted exactly ten km. towards 
the north-east, and Tiirfan-karaul on the Kontsche-darja ought to accompany it. 
being moved about half the distance in the same direction. I lie fact that Dr. Hassen- 
stein, notwithstanding that 1 was only able to supply him with a few astronomical 
I mints, nevertheless hit the actual position so closely — merely with the help of my 
itinerary ami the incomplete information he already possessed regarding that region 
— speaks volumes not only for his acuteness and accuracy, but also for the relia¬ 
bility of my measured itinerary'. But he has been misled t as 1 was, by Kosloffs 
map. and has entered Kosloffs route which is twice as long as mine, and conse^ 
quently he thought as 1 did, that there might possibly be two Chinese stations on 
the Kuruk-darja. In the atlas of 80 large sheets on the scale of 1: 200,000 which 
Dr. Hasaenstain constructed of my former journey," and which form the basis of the 
maps on the scale of 1: r ,000*000 published in PcUrmanns Mitteihmgm f Erg 3 uz- 
hft tji, the region in question is shown on sheet V 1 L 12. On it die distance In a 
straight line between Jing-pen and Turfan-karaul is 28 km.; but since the reconstruc¬ 
tion has been controlled by degree-lines and corrected, the same distance has shrunk 
to 20 km. According to the data I gathered during my last journey, it ought, as 
also appears from PI 40. to be 25 1 ^ kin. How Kosloff managed to get this distance 
to work out at exactly 40 km. is difficult to understand 

Finally in tile light of my profiles of the Kuruk-tagh, given at the beginning 
of this volume, and of Dr. Ekholmcalculation of my hypsomeirical observations, I 
will add a few words with regard to the hypsomeirical relations of the eastern parts 
of the Kuruk-tagh which I have visited. The mean altitude of the 43 stations at which 1 
took observations amounts to 1080^ m. In (his calculation 1 have however included all 
my measurements, passes and depressions as well, as also those taken on the gravelly 
scree that slopes down towards the low lands of Lop. St all these are deducted the 
mean altitude of the plateau upon which the eastern Kumk-tagh stands is 1171 m. 
If we take the mean altitude of the Desert of Lop to be 820 m, t then the difference 
of altitude amounts to 371 m.. or very little more than the altitude of the Eiffel 
tower at Paris! The extreme northern terraced step of the fibetan plateau, if we 
disregard the mountain-chains that are built up upon it, has a mean elevation 
ten times that of the Kuruk-tagh plateau. 

The two highest passes that l climbed over in the Kurnk-tagh had altitudes 
of 1658 m. and 1535 m, resect!vety. Thus the altitude, 1953 in., at Tatlik-bulak, 
at the very threshold of the Tibetan mountains, is almost exactly 300 m. higher than 


* This nil as is the |]ro|>eriy of tine Justus Perl lies Atistak in Gotha. 
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the loftiest pass in the eastern Kuruk-tagh! I am however willing to concede that 
there are higher points in the Kuruk-tagh than those I touched \ but the figures ] 
have given above show clearly how insignificant the mountain-system Es t and how 
little it is entitled to be delineated in the pronounced way in which it is indicated 
on our maps. 

1 he second half of my journey through the Kuruk-tagh system brings to light 
a very' remarkable and interesting phenomenon in hypsometry. During the stage of 
17th February (see above pp, tt^ fF,) we crossed over an unmistakable depression, 
containing in part schor. in pan day desert* with jardangs modelled with extra¬ 
ordinary sharpness of outline and reaching 4 to 6 m. in altitude. This depression 
stretches towards the north-north-east through the gap that exist> there in the Kuruk- 
tagh. and appeared to continue towards the south-south-west, though after that it 
almost certainly inclines towards the south-west, and becomes merged in the old bed 
of the Lop-nor. Nevertheless it is probable, if one may judge from the Chinese 
maps* that this depression is separated from the depression of Lop by a threshold, 
and that it was already dry' at the time when Lou-ian flourished. In this depression 
1 took altitudinal measurements at two places, namely 797 and 702 m. respectively- 
Continuing south-westwards along the base of the Kuruk-tagh until we strike the part 
of the 1900 route which lies north of Loudan, we find there two other altitudinal 
measurements, taken on 27th March, namely 777 and 781 m. respectively . Now as 
these observations were taken in different years, it would be a strange coincidence if it 
were simply chance which gave rise to such a close resemblance in these altitudes, 
especially as the two pairs of altitudes were taken in an unmistakable elongated de¬ 
pression or gully. Moreover in two places beside the lowest Kuruk-darja we found 
an altitude of 810 m.. that is exactly in ike situation in which the Chinese map puts 
its three small lakes. Dr, EkholmY first calculation for tire altitude of Lou-lan was 
Koy m.; hut thi>. thanks to our surveyed line, we were subsequently able to correct 
to 818 111* Yet even when we increase by 11 the four data quoted above, and so 
make them S08 m, and tioy m. tor the ttorth-eastere depression, and 7 88 m. and 
792 m, for the depression north rsi the proper Lop-nor* we must nevertheless acknow- 
ledge, that the indications still point to the existence here of an elongated depression 
deeper than any other part ol Last I urkestan, a depression the continuation of which 
to the west-north- west is plainly prescribed by the position of the Kuruk-darja. i vi¬ 
sibly a portion of the Lop-nor ran, even In the LAu-Jan epoch, into this northernmost 
1 leprosEiT, although it i- most probable that it was separated io, m it (see VI 
On PL 59 1 have not ventured to take this depression into account, for even though 
its existence ts undoubted, we possess too few points of certainty to tie able to de- 
trrmim its boundaries. I he line GH on PL 4 r is however drawn from this abso¬ 
lutely deepest depression of the Desert of Lop to the shore of the Kara-koschun, 

1 lur mean of the four altitudes quoted above is 798 m,. while the altitude of Kara- 
koschun is 816 m. Hence over a distance of 87 km, the desert here rises iR m. 

Irom north to south — precisely the same relation that we obtained west of the line 
wc surveyed. 


CHAPTER XU I 


METHODS OF CALCULATING THE ALTITUDES ABOVE 

SEA-LEVEL 

By NILS EKHOLM. 

I, 

The only means of finding the altitudes above sea-level in the interior of the 
Asian continent, where it has hitherto been impossible to determine the altitude of 
am point bv levelling front the sea, is by barometrical measurements I.’lie precision 
of tills method is not, of course* comparable with that of levelling, Bui as the 
barometrical observations made In l>r. Hedin are very accurate, having been made 
by good hnlosterlc barometers and a Richard barograph anti controlled by dally 
hypsometrical observations taken by the excellent boiling thermometers of Fuess in 
Berlin, the met boil will in this case certainly furnisli the best possible results, A 
more detailed description will be given in the meteorological part of tills work, and 
1 shall here only give a sketch of the main points* 

Owing to the kind assistance of the late Director l b Wild and of tlie present 
Director M, Rykatchew of the Central Physical Observatory' ol St, Petersburg and 
that of tin former and present Secretaries of tin Meteorological Office of London, 
Dr, R. H. Scott and Dr, \Y. N- Shaw, I have received aeries of meteorological 
observations from several stations in Russian Asia and in India. Hit: altitude • d those 
stations above sea-level is known partly' by means of levelling from the sea, partly by 
means of daily barometrical observations taken during several years. In most cases 
the error of those altitudes probably does not exceed one or two meters, anti in no 
case io meters. 

Now by means of a barometric formula and tables calculated from it. as ex¬ 
plained in the meteorological part (xol V), the average barometrical pressure at alti¬ 
tudes of Koo. ioqq, [400 and 3000 meters in the vertical line of those stations was 
calculated for evert month, that Dr. Hedin was travelling in Central Asia. Then 
isobaric maps were constructed by means of those average pressures and the isobars 
were extended over tile unknown intervening space in the manner that seemed to be 
most probable. From these isobaric maps the barometric pressure at one uf the th* 
altitudes indicated was taken for every point at which Dr. Hedin made observations 
during the month for which the map was constructed: and by comparing this pres¬ 
sure with that observed by Dr, Hedin, the altitude of his station was calculated In 
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somt- cases, where a meteorological station of known altitude was situated not too 
lar from Dr. Hcdin's station I found it mure convenient to calculate the altitude bv 
comparing directly the simultaneous meteorological observations at the two stations, 
lhus the altitudes ut most stations of I’amlr have been calculated from the ni' teoru- 
logical observations made at Margdan, Osch or Pamirski Post and those of some 
stations in Tibet from observation* made at Lvh. But this method is only advan¬ 
tageous when the two stations are so near together that the barometric pressures 
at those stations vary simultaneously in a similar manner. 

Also as 1 found it nearly impossible to draw distinct isobars for the altitude 
of 3000 meters in I ibet, it seemed more convenient to calculate the altitudes from 
the average monthly barometric pressures at Leh and in some cases at Dark ling, 
than from the isobars constructed for the altitude of 3000 meters. 

As the barometric pressure varies not only with the height above sea-level 
but also with the weather, the error of the altitude, when calculated from only one 
or a few observations by means of the monthly average pressure at a known altitude 
in tiie same vertical line, may accidentally amount to to or 100 meters and even 
mure. In order that the explorer might obtain results in which the error doe* 
m't exceed jo meters, it would be [lociissan lor him to stai weeks or even months 
at every place, the altitude of which is to be determined, and to make daily ob¬ 
servations during the whole ol that time. In this case die average pressure found 
wouEd give the desired result by means of the method of, cakalation explained above. 

But as the explorer obviously could not stay so long at each place. Dr. Hedin, 
dutmg his last journey, established several permanent stations, where the mete- 
tirolugical observations were obtained by means of self-recording instruments and with 
the aid *4 his attendants, 1 he most important of those stations arc; the huad- 
quarters at Jangi-M (40° 52' Lat N,. 86 51’ Long, E, from Greenwich. 8$i meters 
abovu sea-levet), where tri-daily observations and continuous records were taken 
from the 7th Dec. 1899 to die 19th May 1900; J/andariik <37- 47' Lat, N. t 90° 
47 Long. E. If. Dr., 3457 meters above sea-level) ditto from the 13th July to the 3rd 
Aug. 1900: Kasth-oiak (38° 3 [.at, \., go" 47’ Long, E. fr. Gr, f -916 meters above 
sea-level) ditto from the 3a! to the 20th Aug. iqoo: Temirtik \ 38’ n Lat, N-. 
90 19 Long. E- Ir, fir., 2961 meters above sea-level) ditto from the 21st Aug. 
to the 20th Dec. 1900; and T^harkUk (39 s 2' Lat, I\\, 88- o' Lung. E. fr. Gr. T 
925 meters above sea-level) ditto from the 1st jan. to the i;di May 1901. 

I he altitudes above sea-level given above for those stations have been cal¬ 
culated by means of the monthly isobaric maps in th* manner explained. Then the 
altitudes ol Dr, Hedin's stations during the journeys he was simultaneously making 
have been calculated by comparing the observations taken bv himself and those 
taken at the permanent station. 

In this way the error due to accidental variations uf the barometric pressure, 
caused by weather changes, is much diminished, and so much the more, the less the 
distance ,s between the two stations. But as the distance has ,n some cases Wn 
considerable, the error of the calculated altitudes has amounted accidental to to 

meters and even more, as shown hy the methods of calculating differences of altitudes, 
that 1 will now explain. 


methods oy i:\LcmvnKij the heights above sea level. 
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In tlic first place it may be remarked, that, all stations situated on the shore of a 
lake having die same altitude above sea-level, all the barometric oljservations taken at 
those stations may be combined into an average, from which the common altitude may 
be calculated. Also, if those stations are not all at the same level, but the altitude 
of each above the level of the lake has been measured or estimated, the baro¬ 
metric pressures observed at the altitudes calculated from them mav be reduced to 
tlu: level of the lake and then averaged, in order to lind the most reliable value of 
the altitude of the lake above sea-level, and then the altitudes of the stations above 

sea-levd are easib obtained. 

■> 

Hie same method is applicable, if the differences of the altitudes of the stations 
have been found by actual levelment. 

Further, if the stations are situated along a river, the altitudes will necessarily 
diminish continuously in the direction of the How, Hence if the calculated altitudes 
are taken as ordinates and the corresponding length of the river, measured from a 
fixed origin, as abscissa? in a system of rectangular coordinates, then the curve drawn 
through the upper points of the ordinates must necessarily show a uniform slope in 
the direction of flow. It this be not the case, the curve must be equalised by a 
proper method in order to satisfy this essential condition. Such an equalisation 1 have 
effected simply by joining to averages groups of ten or more ordinates and correspon¬ 
ding abscissa- and then drawing a new curve by means of the average coordinates. 

In the case of tile river Tarim it was possible to use a more exact method. 
Fur Dr, Hedin has made a great many hydrometrieal measurements along the 
course of that river, and in each section thus measured the slope may be calculated 
by means of a known empirical formula. 1 have used live following, due to basin* 

•r= 1 + 5^*1 .(,) 

r r ( 

where * denotes the slope, j. e. the difference of altitude in the unit of length, / 
the mean velocity of the river,** and r the mean radius or mean hydraulic depth, 
defined by the formula 


A denoting the area of the total section of the river and p the >wet perimeter* of 
the section, 1 e, the length of the curve A( \P t ( KPjJ ... < 9 ,_ J x , .. B formed 
by the section between the vertical plane and the bottom of the river.*** The 
value of p was found by measurement on the sketches drawn from Dr. Hedin’s 
hydrometrieal data, 

* See for in^Lnnce G. TolltmiU, Grundiagcn dtr WajserbaukuHSt, p. 104—107, Berlin iSt>S. 

* * L'fr Sven Hedin, Scuttttjii Ranks <>f a /our.nty hi Ct/tfrai Atla tfiQp — rpo?, vol. 1, p. ;o. 
Stockholm 1004. 

’■* Cfr Sven Hedin, tot. tit. , p* 30, fig. 34. 
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In tlii-. way the is lope s was calculated at each point of hydr<unetrieabm aMirr- 
mcnt. Them the length of the river cone was measured on the chan?' between all 
those ]>otms, and the parte occupied hy lakes or still water, L e, the horizontal 
parts, where the slope was equal to zero, were measured separately* 

Now, let A if Ap * * - A„~it A m be a series or consecutive j>umte of mea¬ 
surement* let tit ,. . . . be die distance^ between them, and let . . * 

s, tf s v be the slopes at those points. Then 1 have supposed the difference of attitudi 

between A, and A, to be~ (r, + .0 a t that between A t and .l h to be *- (tfa + ij a . 

t 

■ - . . that between >/._ t and A. to he ^ (a. , + and consequently tile dif¬ 

ference of altitude between A l and A± will be the sum of all thus*; expressions In 
this calculation all the horizontal parts ought to be excluded anil treated separate h. 

After the numerical calculation was performed, a vertical section of the river 
was constructed, with the river lengths as abscissa and the altitudes of . / Lt A M 
- L -i above the lowest point. A m say, as ordinates. The points A„ . /„ . . . /„ 
were then joined by a curve, in which all horizontal parts were drawn as straight 
lines parallel to the axis of the abscissae, and the altitudes of all intermediate jtoinis 
were taken from the figure. 

The work was divided into two j*ans. the one from Lajlik to Jangbkdl, the 
other from jangi-kol to Kara-koschun. The result is given in the following tables. 


Table t. 


The Tarim river from Lajlik to Jangi-kGI, 


^ 1 b t « 1 • f 1 1 I o n 

Mu nth is mi 11; v 
i&» ‘ 

Lajlik . . . .. 

Sept 

10—1/ 

Ghasanglik, 

* 

■ 7 

Bischk&l ....... 

1 

iS 

Schlschkak 

» 

1 9 

Ar*pangsa ....... 

t 

21 

Toghhik (Schakal-otak) . 

» 

22 

Kotaklik-darja , . . * . 

• 

?3 

Lepschemu ( l olanda) . . 

> 

n 

Karul-dung. ...... 

» 

u 

Kum-atschal 

V 


Liisdilik ........ 

ft 

-7 

Jalghus-jigde 

ft 

2 % 

Kijik-tele-tschcil ..... 

ft 

29 

Harailighari’ketek .... 

1 

30 

Kuruk-asti ....... 

Oct 

1 


Ul X 

Lung- F- 

ifiHiiiL 

IrWCR- 

*-ich„ 

1 ■ roe 

J>ta*ttce 
along Itn- 
river front 
Jaagl-ktH 
in kit&* 
uir^h 

Allitud? 

almve 

ttil in 
meter*. 

Altitude 

above 

s*e 4 c*tl 

In 

incite 

38 

59 

?r 

34 ' 


^ 394*4 

292 

>>73 

A 

3 

77 

33 

— 

*381.1 

28H 

T I69 

39 

8 

77 

43 

O.167 

>363.4 

2 SJ 

nfq 

39 

10 

77 

47 

O.tV -7 

U* 

\jfc 

P 

4 - 


1162 

39 

'3 

77 

5 S 

O.i io 

> 33 i -5 

2/9 

1 ifo 

39 

IS 

77 

54 

Q.OJiJ 

* 315-4 

27X 

1159 

39 

r 9 

77 

59 

0 jSo 

1305 ft 

2/6 

11 ?7 

39 

19 

ft 

3 

O.uy, 

1300.S 

2 ?y 

1 < 5(5 

39 

22 

78 

7 

— 

1291a 

274 

1155 

39 

22 

/8 

9 

0.1J4 

12S6.7 

273 

J [ 54 

39 

-3 

?* 

20 

O451 

1266ft 

2fi7 

>> 4 « 

39 

-9 

7 * 

-5 

O.146 

1245,^ 

*59 

1140 

39 

3 * 

7 » 

3 * 

O.lSi 

1227.0 

256 

n .37 

39 

3 b 

78 

3 'j 

0.017 

1210.P 

248 

1129 

39 

38 

78 

43 

0.(54 

H 93 ^ 

241 

1 [ 22 
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Tab!* 1 ! (continiirtl). 


V r iji c <i f station 

M.in-lt and iEny 

Lai N 

Lung. E 

f .jo> 

f/WTtt* 

*3fhr 

3rtatoare 

ali>n^ ihr 
rtm ftu-ni 
Jaugi-IcKi 

10 til-j" 
me! res. 

UtituJe 
ftlioxti 
Ji'i^i- 
kol in 
mci™. 

Al'Jludr 

ahflvt 

‘Mjr.-lEvr] 

in 

nurCcfS- 

Jigde-ostan^ ...... 

Oct 

4 

39 

3 iS 

7 »' 

45 '' — 

1 igi.o 

24O 

1 1 21 

Jughan-baNk.- 

* 

4 

39 

37 

7* 


1 1H441 

240 

1121 

Sonin 

» 

s 

39 

3» 

7* 


1 r 57-r 

-39 

1120 

More ......... 

1 

8 

39 

40 

79 

I 0-453 

1144.7 

231 

1 1 1 2 

Milka ......... 

ft 

9 

39 

42 

79 

7 0 555 

11 26 .0 

247 

1 ioR 

Ak-satroa ....... 

1 

EO 

39 

42 

79 

13 0 327 

T lOj -7 

220 

TIOI 

Dugha-dschaji ..... 

* 

[ 1 

39 

43 

79 

14 0,007 

1095,3 

jio 

1IOI 

Tugba-pSngsa-baschi . . 

* 

12 

39 

4- 

79 

20 O.joi 

107s 2 

215 

109* 

Toghri ........ 

ft 

'3 

39 

43 

79 

22 O.J^I 

1053.0 

206 

1087 

jigdulik ........ 

» 

14 

39 

47 

79 

30 

103*4 

4QI 

1082 

Islik. .. 

» 

c 5 

39 

49 

79 

3<> 0-4^5 

1012-0 

'94 

lo75 

Kiyluschning^ba-schi . . . 

) 

[6 

39 

33 

79 

38 O.603 

m* 

*75 

1056 

jar-kotan ....... 

» 

17 

40 

2 

79 

44 O.403 

9^4 

170 

1051 

Kapiiir-asti (Atschi-dimg). 

1 

tS 

40 

s 

79 

48 O.I5. 1 

953.5 

e6; 

104H 

jakanlik-ko! ...... 

f 

19 

40 

7 

79 

34 

9394 

165 

1046 

Kalmakkum ...... 

* 

20 

40 

J 2 

80 

2 0,(117 

921,0 

165 

1046 

Tscholak-dutig ..... 

* 

21 

40 

M 

So 

1 1 0.202 

901,5 

162 

l<H3 

Usun-jurt ....... 

1. 

22 

40 

22 

so 

37 0. i£>i 

H79 ,s 

'59 

1040 

Matan......... 

ft 

?3 

40 

24 

Ho 

19 O. 0 S 7 

S6&4 

■5* 

1039 

Hangt-dik 

1 

2J 

40 


Ho 

2fi 0 1511 

8514 

'55 

1036 

Jesi-kol ........ 

> 

2ft 

40 

28 

Ho 

36 1 0.14t 

H30.5 

T52 

1033 

Mouth of Ak-su-darja . . 

» 

27 

40 

-9 

Ho 

41 

H22.; 

150 

iOji 

Aral.. 

ft 

2t) 

40 

31 

Ho 

47 

807,0 

14H 

1029 

Kan-begi ....... 

k 

30 

40 

32 

Ho 

59 

7^97 

144 

1025 

Mtxisdie-tughrak .... 

ft 

3 * 

40 

32 

81 

2 : 

7 » 5-5 

'43 

1024 

Basiik 

N ov. 

I 

40 

33 

Hi 

3 0-231) 

7H0.5 

142 

1022 

iJischlik ........ 

f 

r 

40 

40 

H| 

IQ j — 

766.0 

tjs 

1020 

Ala-kunglck ..... 

ft 

2 

40 

43 

Hi 

35 — 

?28. S 

129 

IOIO 

Talp&k ........ 

ft 

3 

40 

3° 

Hi 

45 

^>■5 

U 5 

996 

fntsdika ........ 

* 

4 

40 

3i 

Hi 

34 0.410 

6(57.3 

E04 

9S5 

Bustau * * . . .... 

M 

5 

40 

56 

Hi 

si — 

636.1 

91 

97 - 

Kara-dascbi ...... 

ft 

6 

4 ] 

0 

Hi 

20 i — 

tO7.lI 

H4 

9*5 

Peres (Tschimen) .... 

ft 

7 

4' 

2 

82 

11 Oifti 

5«?JS 

81 

962 

Arik-aghsi . .. 

ft 

10 

40 

5* 

Hi 

45 

559' i 

76 

957 

lug ha-basc hi...... 

1 

11 

40 

57 

82 

55 — 

54'** 

73 

954 

Sor-sure ........ 

i 

\2 

40 

5* 

«3 

■n __ 


70 

9a! 

Kok-ischol ....... 

ft 

u 

41 

t 

s 3 

1 ] 

500.1 

f,6 

'447 

Tupe-teschdi ...... 

.% 

14 

41 

X 

A 3 

25 o.un 

469.9 

(i2 

943 

Kadu-diing....... 

v 

IS 

41 

□ 

*3 

3 *! — 

45*7 

6| 

042 
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Table 1 {ended), 


Same o t f U1 i u it 

Muritfa -ml , c .ii. 

1*99 

l-ai V 

Loo* K 
fruta . 

Oreen- ; ,a 
aicfi. 

IHiIjdcc 

iho 

river frrtttt 

is kifr*' 

mrtfii 

Altitude 

■liore 

Iwiai' 

U| in 
itKtei*- 

■SHilu.fe 

sbnc 

■ri-kud 

fa 

Dldtf* 

Sari k-b uja . . . , . . . 

Nov. 16 

40 

5ft’ 

*3 45 

4J&* 

60 

94* 

Kiiachik-hasanak ... 

» 1 7 

40 

5* 

*3 

5 2 

415.9 

59 

940 

Tsc hong-aral n i n g- togh righ i 

> IS 

40 

55 

84 

4 

30-9 

58 

939 

Koraldung 

* ig 

40 

55 

$4 

5 0,055 

395Jt 

58 

939 

Kaktc. . * *. 

i ig 

40 

55 

84 

34 

3767 

57 

93* 

Katschik* . .. 

i 20 

40 

54 

84 

2 4 

364.1 

56 

937 

K&tschkin-aghis ..... 

it 

40 48 

84 

M — 

337- a 

54 

935 

Unnamed camp * * . . . 

22 

40 

4- 

84 46 — 

310.S 

50 

93* 

Unnamed camp. 

23 

40 46 

84 

56 — 

288.1 

46 

937 

Sadik-bajning-angi . . . 

* 24 

40 46 

84 

57 aifin 

284.0 

46 

927 

Kargha-jakti 

» 24 

40 

45 

*5 

5 — 

365.9 

43 

923 

Tokus-kum. ...... 

25 

40 

45 

85 

17 

339-3 

39 

93 o 

Al-katik-tschcke. .... 

* 26 

40 

43 

85 

20 O.117 


38 

9*9 

Biisrugvar *•*.*.. 

" 27 

40 

4 -" 

S 5 

28 — 

207.1 

35 

ylft 

Kum-tscheke (Siva) . , , 

» 2 $ 

40 

45 


33 0.105 

186,6 

33 

914 

Kurugenmgen ..... 

. 2Q 

4O 

49 

85 

39 — 

164,1 

31 

9E2 

Ait-dttugbn 

• 3P 

40 

5 ] 

85 

5- — 

1 39.S 

39 

910 

Unnamed camp ..... 

Dec. t 

40 

55 

m 

l — 

[25.S 

37 

t>08 

Ilek.. 

* 2 

4 s 

2 

m 

tl — 

97° 

22 

903 

Momuni-ottogho .... 

* 3 

4 * 

.3 

86 

23 — 

70.4 

16 

89; 

Karaul ....... * 

* 4 

41 

4 


32 0.223 

5+3 

t 2 

893 

Teis-kol. 

< ft 

40 

57 

86 

42 — 

24-7 

5 

886 

JangUkol. ....... 

• 7 

40 

52 

86 

5 i — 

OQ 

0 

881 


H'able I gives the result of the calculation of the part from Lajlik to jangb 
kBh Its contents are fully explained by the headings. In the last column we find 
the altitudes of the stations above sea-level. Of these only that of Jangikdl is 
determined directly from the barometrical observations made at that station; all the 
other altitudes have been found by adding to the altitude of Jangi-kol the numbers 
o( the last column but one. Now it is important to get some control over this result. 
For this purpose J have used the meteorological observations taken during the months 
September, October and November, and in the following way. The barometric observa¬ 
tions during September were reduced to the altitude of Lajlik by means of the dif¬ 
ferences of altitude given in table 1; the barometric observations during October 
were in a similar manner reduced to the altitude of Haradigan-kbtck. and the baro¬ 
metric observations during November to the attitude of Modschi toghrak T and the 
average pressure calculated for each mouth. Also the mean temperature of the air 
was calculated and the average pressure at the altitude of Soo meters above sea- 
kvel was taken from the isobaric maps for these months. 
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The result, was as follows: 

1 0 th -30 th September 1899 . 

Mean temperature at Lajlik ... * . . - *.. <- 7 * i 

Mean barometric pressure at Lajlik.*.- 662.s mm* 

Mean barometric pressure at an altitude of 800 meters above sea-level in 

the vertical line of Lajlik ..*..*, ► **.---■***- 693.3 
This gives by means of the barometric formula as the altitude above sea-level 
of Lajlik ngi meters, whereas table I by means of the altitude of Jangi-kbl has 
given 1173 meters, thus a difference of 18 meters. But as the value 1 tq( was 
calculated onlv b\ means of observations during ~ 3 of September, it is not quite 
reliable* and the value 1173 is preferable* 

October 1899 , 

Mean temperature at Haradigan-kbtek * *. ------ £o. : 3 3 Cels* 

Mean barometric pressure at Haradigan-kbtek . . . . . . , * . * . - 669.7 mm* 

Mean barometric pressure at an altitude of 800 meters above seadeve] in 

the vertical line of Haradigan-kotuk ... . * * 697.0 

From tlus we hud by means of the barometric formula the altitude of Haradigam 
kbtek above sea-level to be \ 1 29 meters, exactly equal to the value lound from the 
hydrometrical data as shown in table 1. 

November 1899 


Mean temperature at Modschi-toghrak 0,°& Cels. 

Mean barometric pressure at Modschi-toghrak.. . . 68o.» mm. 


Mean barometric pressure at an altitude of 800 meters above sea-level in 

the vertical line of Modschi-toghrak 699*0 

from which the altitude above sea-level of Modschi-toghrak is found to Ijl: 1020 meters* 
whereas table 1 gives 1024 meters, thus a difference uf only 4 meters. 

From these results we may conclude that the values ot the altitudes given in 
table 1 are so nearly exact that no further correction is needed- 

The calculation of the altitudes between jangbkbl and Kararicoschun presented 
more difficulty * The slopes of the river in its lower course seem to hr rather un¬ 
equal, with currents and still water alternating, Most of Dr, Hedin's hydrometrical 
observations haw probably been executed in parts in clutch the current rati swiftest* 
anti consequently do not give the average slope of the river, but a greater slope than the 
true slope. In tin following table I give the result of the calculation uf the difference of 
altitude between Jangi-kSl and Kum-tschapghan* In this table the lengths corres|Hin- 

fl,, j U^, m +«,. , + &*--%, m a m—w* m 

ding to the slopes $„ .e it * * s. are — — t “ .... “ ~~ t _ v 

which* when each slope is multiplied bj its corresponding length gives a difference 
of altitude identical with that obtained l>\ the above method of calculation. 

/It Jin, Jmrnty m Ctutirj! .tifrf, // JJ 
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Table 2, 

The Tarim river ^western branch' from Jartgi-kol to Kum-tschapghan* 


M yd Tm metrical A t a t in u 

Muiilh and Joy 
I«H1 

% rot 

E fnglli in 

kikjinH'cn 
afu-ng Sfcc 
river, 

OiFFeflrmJt? Ill 
aL|Um!? ill 
me'era 

1 'TT or ffl 

ililfcrrlut of 
n 1 sit in 

ttICtCfS. 

jangi-kbl. 

May 16 

o.ajtS 

27,3 

64 

4,0 

Kirtschin-tarim ****** 

* 21 

O-Sjii 

47-5 

394 

24.7 

Still water *.* 

— 

O.coo 

29 A 

OO 

(Xo 

Tarim **«*.*.*.. 

May 28 

O.J2J 


*90 

12.5 

Still water *.,,.**. 

JO 

O.tiOO 

16.2 

0 a 

0,0 

Tarim ..***.*... 

June 1 

0 m 

4^35 

S. 7 

Ss 

Tarim at Ajagh-arghan , 

* 4 

O.tiSi 

■7^5 

r '5 

1*0 

Almohcsehuk-tartm .... 

s 5 

Q-UJ 

54.65 

* 3 * 

S,j 

Schirgt^tschapghan .... 

1 10 

O.IJ 4 

65,3 

a.o 

5,0 

Tschigilik-uj . ...... 

* 12 

0.0(15 

28*25 

1.8 

Tit 

Still water ........ 

— 

O.000 

S.i 

0,0 

O.o 


Igor 





furt-tschapghan ...... 

j April 3 and 131 
llune 25 | 


dl*i 

2.^ 

r.s 

Kmn-Lschapghan. 

April to 

O oai 

3 5 

0.1 

0.1 

Total 

Thus according to the ] 

lydrontetrical d 

— 49G 0 

ata Kara-koschun v* 

102,0- 

ould be k 

j2.o meters 


lower than Jangi-ki>l. hut this is no doubt too much - I'or by means of i ^6 meteo¬ 
rological obse rvations made by Dr* Hedin in the Tarim delta at Kara-koschun and 
its environs and of simultaneous observations made at the permanent stations Jangi- 
kbl and Tsoharklik. the probable altitude of Kara-koschun above sea-level appears 
to be m 6 meters. Now tin: altitude of jangi-kol being SSi meters, and sup¬ 
posing Kum-ischapghan to be i meter above Kara-koschun. the difference of altitude 
1 jet ween jangi-kol and Kuni’tscliapghan ought to be 64 meters. For this reason 

I have reduced all differences of altitude in the above table in the rate 64 and 

102 

thus found the corrected numbers given in the last column, which I consider as the 
most probable. 

Now the length of the river was measured between all stations from jangi- 
kbl to Kum-tsdiapghan and a curve drawn as explained above, with the lengths 
as abscissa: and the altitudes above Kum-tschapghan as ordinates, and from this con¬ 
struction the following table was obtained* 
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Table 3. 


The Tarim river (western branch! from Jangi-kol to Kum-tschapghan. 


Name rtf 1 1 1 ( i 0 n. 

Month ami 
nlSJ- XfjQQ 

L^i. ». 

Eons;. E- 
frmu i l/nn- 
wtch. 

the river from ___ . . 

taeMidl m ]n 

.t 6 , metre*, 

kiloirvelre*. 

Camp 

I . ..- . . 

May 

19 

40 47" 

59' 


878 

> 

n ........ , 

> 

20 

40 44 

87 2 

22.3 

877 

> 

111 -. 

1 

2 | 

40 44 

Sj 4 

28.7 

875 

> 

tv*. . . f . 

1 

22 

40 4« 

*7 10 

44.1 

868 

» 

V, Bobane-uktusu . . 

1 

-3 

40 .37 


6>? 

8 57 

» 

VI, jakenbk ..... 

1 

-4 

40 36 

*7 3 s 

74 ^ 

852 

3 

vu.. - . 

* 

27 

40 30 

87 41 

1044 

852 

* 

vm ......... 

* 

28 

40 27 

Sr 50 

143*7 

846 

> 

IX. Kona-daghUek . . 

9 


40 26 

88 i 

171.4 

54.3 

> 

X. Satovaldi-kiil . . . 


to 

40 iS 

KK 5 

192.? 

840 

4 

XI . . . . 

t 

31 

40 12 

88 8 

209. i 

840 

> 

XH . 

June 

T 

40 8 

88 t S 

251.J 

*34 


XIII, Ajagh-arghan» - . 



40 9 

88 20 

263 -7 

*33 

» 

XIV, Almontschiik . . . 

£ 

3 

40 2 

88 21 

286.7 

S\2 

> 

XV ........ . 

1 

6 

39 54 

m 23 

T22.9 

826 

1 

XVI . . . 


S 

39 53 

88 21 

353 * 

825 

Schjrg 

e-tschapghan ..... 

> 

10 

39 45 

88 24 

373° 

822 

Lamp XVlb Karghalik-otak 

y 

it 

59 4- 

88 24 

1*3-i 

822 

> 

XViH, Tschigilik-uj . . . 

a 

11 

39 I ? 

88 23 

417.1 

819 

Tokus-atan 

y 

'9 

39 *9 

88 24 

423.3 

819 

Badschii-tschantscbdi ..... 

1 * 

20 

39 2$ 

88 44 

43'4 

818 

Jurt-tschapghan ....... 

» 

3 1 

39 30 

88 56 

492.5 

817 

Kum-txchapghan....... 

* 

TO 

39 30 

89 4 

496,0 

Sij 


But Dr. 1 fudln travelled also along die eastern branch of the Tarim delta 
from Tokus-tarim up to jangFkdl and did there a considerable amount of hydrtr- 
metrical work, which enables us 10 get another determination of the difference of 
altitude between Jangi-ktil and Tokus-fcarim or Sehirge-Tschapghan. which is very 
nearly at the same level as Tokus-tarinru 1 he result is given in table 4 (next page). 

Mow the altitude of Jangt-kb! above sea-levd being ,SSi metres, we get for 
the altitude of Schirge-tschapghan (T'okus-tarim) 823.e which agrees so nearly with 
the value 822 metres, obtained above, that no further correction is needed. 

Finally in Tables 5 and 6. I give thi data of the stations from which the 
altitudes above sea-level of Kara-koschun has been calculated by means of the meteoro¬ 
logical observations, as described above, ami the data oi the stations from Tokus-tarim 
to Jangi-kbL 
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Table 4 

The Tarim river (eastern branch) from Tokus-tarim to Jangi-kok 


II ^ rotnttrtcal ! I a !; oo, 


Mouth uatl 
day mjoov 

j ■ to 11 

length along 

the mer in 

kltorrvrtcrs 

DHTtmut 
cf nlihudt 
m fuetef* 

altitmir 

alwe 

VS’lc+ft 






m niL-truj 

April 

t6 

O.Q*J2 

1 flowing 

16.7 

1-4 

B 22 

* 

21 

O.&Jjft 

{still 
f flowing 

24.7 

364 

fto 

2.6 

S23.4 


’4 


1 Still 

2S.i 

0.0 

S26 




flowing 

12.4 

OXf 

826,3 

* 

’4 

O.ogSct 





flowing 

3-4 

O.X 


* 

May 


0.04?! 

0 * 7 $* 

1 flowing 

Win 

50 * 

297 

2,6 

0.0 

827.1 

S29.7 

i 

2 

O037S 

flowing 

£0 

0*5 

SjO .3 

* 

4 

0-‘53 

Rowing 

75 ® 

7 = 

83/4 


S 

0*553 

flowing 

26 5 

2.1S 

840,3 


s 

0.2 jS 

flowing 

1.1 

0,3 

84O4 




1 flowir.p 

1 still 

22* 


— 


— 

2$.2 

O.o 

852 3 

p- 

21 

O.^jLl 

flowing 

82.3 

374 “ 

— 


[6 

°-33 

— 


— 

— 

— 


— 

440.6 

57-7 



Tokus-tarim , - , * . 

Camp XXXII, Lajlik-tlarja , . . , . 

Hck at Kum-tscheke* *. 

Islamnimji llek 

C. XXX\ , llek near Barat-kulni-koili 

Kuti tschekisch , „ ,.. 

Kimtschektsch Sekitma 
Camp XLIl» Kuntschekiseh . . . . 
Kuritediekisch above Kalmak-ottogo 
Ktmtsdurkisch above Raima k-ottogo 
Kepek-uj , * 4 , . T , . , . . 
Kirtschio-tania 

Jangi-kol . .. 


Table 5 


The Tarim delta* environs of Kara-koschtin, 

Aliifuiic nlKirt- 


Some *if 4 \ eii 1 on. 

Month nn■ 1 dny |(>oo. 

Camp XVI. , . , . , 

March 28—29 

At the lake . * , * . 

April 1 

Camp XX. at a lake , 

» 1—2 

Camp XXI , . . . * 

- 2—5 

The first river arm , . 

1 5 

Camp XXD - . . . , 

March J— 6 


tat. X. 

Lone, E, 

fftvtn ljT«n- 
wfeh. 

• + > Of Irtlmur 

t —) K4FH ko- 

=c 1 l-i n in HLeCeT? 
lu«TurnJ ot 

vtimated 

Altitude almff 

4 * 4-1 fVifl 

til melere. 

40 32 

5 ,' 

+ 2 

8i« 

40 0 

89 30 

- l 

815 

40 0 

89 23 

— 1 

815 

39 51 

89 -4 

- 1 

8.5 

39 44 

89 18 

O 

8r6 

39 If 

89 it 

O 

816 


* I1iC calculation gives 4j f , which ho- been reduced 
Kirti&chhviirim .ami Jangi-kol ha we been mken fro m, Table 3 . 


in the ratio 


6 4 
102 


, i lie slopes for 
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Table S (contined) 


Name Ot tt9tkoi] t 

Month and iiy 1900. 

Lit N- 

Iji«£ B 
fTCim 

Trick 

Altitude otat? 
(+) <fF lieEow 

) kua-lcrj- 

rchtin in welti’! 
mca;ura! ur 
nlimilfl!. 

A El (hide flbcrt"C 
(tn-tpiel. 
in cneier*. 

At the passage of a river 
arm ■ ■ ■ ■ <• * * • 

April 6 

39 33' 

89' 6' 

O 

816 

Camp XXIll * , . . , 

* 6—7 

39 33 

89 2 

+ 3 

819 

Kum-tsehapghan . . , 

Apr. 7—8, 9 — 12 

39 30 

89 4 

+ 1 

81/ 

Half-way,. 

April 8 

39 32 

89 8 

0 

8t6 

Camp XXV, Ajagh-kol 

* 8 

39 34 

89 12 

0 

816 

Avug-kol ...... 

> 11 

— 

— 

0 

816 

Jol-tschapghan , > , . 

> 12 

39 3i 

89 2 

+ 1 

817 

jLtrt-tschapghan .... 

J 2—14 

39 30 

88 56 

+ 1 

817 

Camp XXVII, Jan^i-jtir 

[4—15 

39 3$ 

88 43 

+ 4 

820 

Camp CUX — Camp 
XVI above . . . . 

l^oi 

March 4—10 

40 & 

89 51 

4- 2 

818 

Camp CLX . . . . , 

10—12 

40 26 

89 52 

4- 2 

St 8 

Half-way 

£2 

49 23 

89 53 

+ 3 

819 

Camp CLXI ..... 

* 13 — 13 

40 20 

89 54 

0 

S16 

Half-way. 

Cl 

40 17 

89 34 

0 

816 

Camp CLXlI . , . , . 

> 13—14 

40 34 

89 54 

+ 2 

SiS 

Half-way ...... 

14 

40 10 

89 54 

+ 3 

819 

Camp CLXI11 .... 

* 14—15 

40 7 

89 53 

+ 3 

Sly 

Half-way . . * . ,. 

* H 

40 3 

89 51 

+ 3 

819 

Camp CLXIV .... 

15 — 16 

39 59 

89 49 

- 5 - 3 

819 

Half-way ...... 

* 16 

39 55 

89 48 

+ i 

817 

Camp CLXV * . . . . 

16— vj 

39 j 2 

S9 48 

+ i 

817 

Gamp CLXV1 .... 

* 17-20 

39 50 

89 44 

a 

8l6 

Half-way ...... 

20 

39 So 

% 39 

- 1 

Si 5 

Camp CLXVII .... 

• 20—21 

39 50 

89 33 

- 1 

815 

Half-way. 

» it 

39 4* 

89 28 

- i 

815 

Camp CLXVIII .... 

* 21 — 22 

39 47 

89 23 

- t 

815 

Half-way 

22 

39 50 

Sy 28 

- l 

815 

Camp CLXIX .... 

22—23 

39 52 

89 34 

— l 

8lS 

Half-way ...... 

' 23 

39 5 1 

«9 35 

— E 

St 5 

Camp CLXX . 

23—26 

39 31 

89 36 

- t 

S15 

Half-way -. 

i 26 

39 5b 

S9 38 

- 1 

815 

Camp CLXXI . . . . 

36—27 

40 2 

89 4 i 

- 1 

815 

Half-wav ....... 

27 

40 1 

89 '6 

- i 

815 

Camp CLXXII .... 

► 27 — 2 ft 

40 O 

89 32 

- 1 

815 

Hall-way 

► 2$ 

40 a 

89 30 

- 1 

815 

Camp CLXXIII . . , , 

28—29 

39 59 

89 -7 

— i 

815 
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Table 5 i ended). 


Same ■ <r i 1 a 11 u;t- 

M jMIl .mil ilaj. liJOQ 

l-nx. X> 

l^iny E 
ftuiu Ohsco- 
with 

Altitude ulionx 

(4'1 “r bftow 

— > K«a-li es¬ 
se:! mu tb Tiidrr- 
tiieaiureiS iW 
eiiiitflAtefi. 

OniiuStalUHr 
wa-Iovd 
m unrUfrt 

Camp CLXXlV - - 

March 29- April i 

39 -0 

#9 

O 

Sib 

Half-way . 

April i 

39 45 

3i> t8 

O 

sie 

Camp CLXXV . . . . 

* i -— 2 

39 43 

89 12 

Q 

Si6 

Alxlal 

2—(S 

39 .31 

8 9 

+ l 

Si 7 


Table 6. 

Tarim river le astern branch] from Tokus-tarim to Kepek-uj. 


Name o f i i n i i « u. 

Mnnth .-.ml: ilay 

19QQ 

Lai, N 

Uug F. 
fiam 

Abilailt 

tttKrtt! 

SC'Ioit 

111 

[ ukus-tarim * ... 

April 16 

39 45' 

K8 35' 

S22 

Camp XXIX .............. 

* l£C i j 

39 44 

88 51 

S22 

The great lake.. „ . , 

tj 

39 44 

88 50 

822 

Jlken-i)j.. 

e 7 — 18 

39 47 

88 27 

822 

Karaunaltk-kbl 

20 

39 46 

88 26 

822 

Camp XXXIi, Lajlik-tlarja. ........ 

i 20--2 I 

.39 53 

8S 27 

S23 

Camp XKXlII, Sadak-kfrl .. 

1 2i —22 

39 5* 

KS 2i} 

824 

Mtndek-kfil. 

-3 

40 3 

88 29 

824 

Kurmtscheke * .... f ...... „ . 

1 22-23.! 

\ 23—241 

40 4 

Hg 26 

826 

Kok-ala ... 

» 24 

40 8 

88 27 

82 6 

Islamm-iiji ilek. > , ... . 

• 24 

40 8 

88 27 

827 

Camp XXXV .............. 

24^25 

40 8 

88 27 

827 

Tosgak-tschantsdidi ........... 

25 

40 10 

88 J4 

82; 

Camp XXXVI, at ihe Tosgak-tsdiantschdi lake 

25-26 

40 12 

88 26 

827 

Camp XXXV II 

26 -2? 

40 15 

88 25 

H28 

Camp XXXVTIl. Schejder 

27-29 

40 l8 

88 [5 

829 

The hamlet TschivsUk ....... 

29. 

40 22 

88 16 

829 

Camp XXXIX* Kadike . * ♦ . . , . . . . 

I ’ *91 

| MrtV 1 [ 

40 26 

88 *; 

829 

Origin of jatim-tarim 

* l 

4<3 25 

m 9 

830 

Kuntschekisch ..* 

J 

40 25 

88 9 

840 

Camp XL, Kumsdiekisdi-sekotma ..... 

i— 2 

40 26 

S 3 5 

8^0 

Camp XLJ, ModscHu koian 

3-3 

40 52 

ft? j8 

S30 

Camp aLH . ^ , 

> 3-4 

40 40 

»7 42 

*37 

Camp XLIIT Tjkenlik 

4-6 

40 4! 

«7 ^9 

840 

Kuntschekjsch above Kalmak-ottogo , . . 

s 

40 40 

87 ?5 

840 

Bobo-okura-kadaghan ...... 

* 6 

4 ° 3 & 

87 32 

»44 

Kepek-oj 

» — 

40 57 

87 29 

852 
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POPULATION OF EAST TURKESTAN. 

East 1 iirkestan having; been conquered and subjugated by the Chinese, the 
vital statistics of the region arc of course even more uncertain than they are in 
China itself. Inquiries amongst the native authorities — beks. w/n-Aasf/tis, jus- 
nasc/tts and ou-basrhis — or amongst the miraks, or irrigation commissioners as 
to the population of thr different quarters of a town, of villages, or of districts only 
result in vague estimates, in most cases too high. As an instance, [ may mention 
that, when in 1 896 E endeavoured to ascertain the population of the oasis of Chotaui, 
by questioning the beks, the total E received amounted to 524,000 {!). of whom 80,000 
were reputed to live in the town of Chotait ftsdf. How exaggerated this figure is 
nuuti not be pointed out- I’jev'tsolt gives for the same oasis a total of 160,000, 
and for the town of Chotan ur Eltschi only 5,000 and lor langbschahr. or the Chinese 
quarter of the same town, 500 — estimates which appear to me to be pretty near 
the mark- Whether the beks exaggerate the numbers of those subject to them bo 
cause of genuine inability to make calculations of the nature required, or whether 
they do it merely from the desire to impress the stranger with their authority and 
power, it k difficult to decide. On the other hand their obligations to the Chinese 
governors, or am&ans, with regard to the collection and payment of the taxes should 
make them accurately acquainted with the nutntiers of the inhabitants in the districts 
and villages that are administered by them. The obtaining of accurate statistical 
information is however rendered difficult by the system of bribery which is univers¬ 
ally prevalent throughout the country, 

ll now, in spite of the imperfection and unreliability of thr. material, I never¬ 
theless venture to attempt an estimate of the population of East Turkestan, I wish 
il to be distinctly understood, that the attempt makes ru> pretentions to he anything 
more than approximate, and consequently must be accepted with a certain amount 
of caution. In each individual case I will state the grounds upon which I base my 
estimate and the provisional methods I have employed to obtain the different results. 
On the other hand 1 have not considered it necessary in this connection to bring 
together, and compare and critically examine, the various statements which European 
travellers who have visited East Turkestan have recorded as to the population of this 

y&truty in Cemtral Aft# II, , 
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or tht other town, I content myself with merely mentioning at the cm! < if this chapter 
a few of them cn fxissanL such as Kuropatkin, PjevtsofT. amt Grcnard, whom i regard 
as being the most reliable. Most other travellers quote more or less at random any 
figures that happen to be given them in the towns they visit; consequently there k no 
need to cite them. l or some of the larger towns I have retained thr figures which 
were communicated to me verbally by Consul-general Retro vsktj, who in virtue of his 
official position as the agent of the Russian govern me nt in that count n. ami mving 
to his many years of residence in it. is in a better position than anybody else to 
have formed a definite and trustworthy opinion in these matters. I nking the whole 
of East Turkestan together Petrovsky estimated its total population at 2,000,000. 
which agrees excellently well with Lite result at which t arrived b\ estimating on 
independent lines. By East Turkestan 1 mean only the lowlands, and consequently 
l exclude those parts of the basin which are situated amongst the mountains, Kara- 
schahr and its district are not therefore counted in this enumeration, and the country 
of Lop is taken to be the extreme boundary in the east. 
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(fi the inhabitants of East I urkestan by far the greater part, or about 75 
per cent*, live in the villages, the remainder living partly in the towns and partly 
scattered as shepherds through the forests that accompany the rivers. Let us con¬ 
sider hist the rural or village population. In the first place it is difficult to attach am 
dear and precise meaning to the term .village*, for tile so-called villages vary far 
more m respect of size than do the few towns which the country boasts of* W hile, 
tor instance, jarkent is twenty-five times bigger than Marabbasclu, Kan-arik is fully 
120 times lugger than jas-julghun. Add to this the difficulty of determining where 
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u> i.iraw the line fie tween the village and the icumitry . For instance Maral-bascht is 
regarded as a town, although it is a good deal less than the village of Kan-arik: 
but then this last is, properly speaking, a complex of more or less scattered villages 
with several bazaars, Again, the name Jtipogha is generally understood to indicate 
simply a single village, although in reality it embraces quite a large number of other 
villages scattered about the vicinity. Ami even more difficult is it to discriminate 
between the several villages when we reach the environs of the large towns. For 
example, there are some hundred villages between Jarkent and Karghalik, and I 
have my sell enumerated more than three hundred villages belonging to the oasis 



Fig, ,'65, W0MF.S (AllliAl,), 


of Chotan. h is obvious that all such hurried enumerations can never he complete, 
for even though one gathers information from different persons belonging to dif¬ 
ferent parts of the oasis, it highly improbable that each will know the names of 
all its villages. Indeed we may be quite certain, that there are hundreds of East 
Turkestan villages which are as yet absolutely unknown even by name. My 1855— 
96 journey alone enabled me to record some 500 the very' names of which had 
hitherto ii'-vr-r been noted down- Yet for statistical purposes tlu mere knowledge 
of names will help us but little. A village like Abdal (now Jurt-tschapghan 1 is far 
better known than, say. Merket, and yet the former numbers it* inhabitants by tens 
only, whereas the latter runs up to 4,000 souls, before Pjcvtsoffs journey noboc.lv 
had heard of Mcrket, and I was the first European to visit the village in 1805. 
Previous to my journey Kan-arik was unknown, although it is far larger than such 
old well-known towns as Maral-baschl Utsch-turfau, and Korla, The town of Tscher- 
tsclun Has been known ever since Marco Polo's journey t over 600 y ears ago, and 
several of the towns of East Turkestan are named in the old Chinese chronicles. 
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Yet nothing was known of the existence of the important village of Jupogha previous 
to 1895, f° r the simple reason that, like Kan-arik and Merket, and a host of other 
places, it lies off the main high-road. 



Fig. 264. CHILDREN (LAJLIK). 


In the course of my travels through that country, I have habitually noted down 
the names of all the villages, not only along the routes by which I have actually 
travelled, but also along the cross-roads and side-roads leading from them. In this 
way I have been able to pick up a very great number of names; and vet, I am 
quite aware, a great number has escaped my observation, for the simple reason that 
the\ were not known to my informants themselves. In comparison with the routes 
I have travelled over, those I have had no opportunity to travel over are more un- 
fortunate in the matter of geographical names, and consequently present a barer 
appearance on my general map of East Turkestan. This does not however by any 
means prove that there really is a smaller number of villages dotted along them. 
All the same I think it probable, that the only one of the great caravan-routes 
which I have not traversed, namely the road trom Maral-baschi via Ak-su, Raj, and 
Kutschar to Korla, really does not possess a great abundance of inhabited places; 
at all events long stretches of the road lead through uninhabitable tracts of desert. 

What I desire to say is that at the present moment it is quite impossible to 
state precisely, how many villages there are in East Turkestan. During the journeys 
earned out m 1894 96 I took note of 985 villages, and this covers the principal 

highways and the most densely peopled districts. Hence I may safely say, that this 
number contains all the more important places, and that the places which are not 
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embraced in these 985 are for census purposes of minor significance. Add to these, 
140 other villages which I noted during my 1899—1900 journeys, mostly from dis¬ 
tricts which I did not touch in the course of my former journey. Of tills last total 
forty places are situated in the Lop country, and as 1 shall make a separate cal¬ 
culation tor that part of the region, I may in the meantime disregard these forty. 
Let me say then, that we have 1,000 villages from the former journey and 100 
from the latter; this gives us some 1,100 in all. The difficulty that remains is to 
ascertain how many are left out of account. By way of a preliminary estimate I 
should set down the number in this category along the Maral-baschi-Korla road at 
100. and for the rest of East Turkestan at 200, so that we thus have a grand total of 
1400 villages, a figure which there Is every reason to believe is not too high an estimate. 

But difficult though it is to 
determine the number of the villages, 
it is even more difficult to arrive at 
even an approximate idea of the num¬ 
ber of the inhabitants. When you ask 
a bek as to the number of jieople in 
the village over which he exercises 
authority, he will tell you. not how 
many individuals there are, but how 
many households the village possesses, 
and the word he will employ, ujlik . 
meaning >steading>, » family*, house¬ 
hold*, Is rather elastic. By ujlik the 
Turks mean in general the number 
of persons who eat out of one and the same cooking-pot at meal-times, that is to 
say, the man and his wife, the children and servants, anti very often also the sons’ wives 
and the grandchildren. Thus an ujlik may embrace fifty persons, though it Is seldom 
that it does so; but on the other hand there are ujlik which consist of only two 



Fig. 265. A LOPMAN IS A CANOE. 



Fig. 266. S ATM AS IN KUM-TSCHEKK. 
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individuals, and even some times of a single man or woman* Statistics as such possess 
no value For the native authorities; all they want to know' b the number of taxable 
inhabitants* And in die matter of irrigation tuo it is more important to know the 
number of farms that require water than the number of the individual inhabitants* 
The list which follows below contains the names of various villages picked out 
at random from amongst those at which 1 was told the number of ujlik. Upon this basis 
l have calculated the number of the inhabitants by taking an average of 4 ]persons 
for each ujlik: 

Simltk * * . * * * * * 400 

Oj-toghrak ..****,.** 2S0 
Schinalgha >**«.*.,.. 200 
Ala-ajghir *►*..***,* 120 

Ajsa-tscheke **.***..* 50 

jas-julghun 50 

Tschigdik-uj .*.**.*.* 50 

Kadike *.. , . * , 40 

klam-abad .***...*,* 30 

I have divided these inhabited 
places into three classes, (1 1 large villages 
with 3000 to 6000 ini habitants; {21 
medium'sized villages* with 200 to 1000 
inhabitants; (3) small villages each with 
less than 200 inhabitants* In this way 
I obtain an average of 1112 inhabitants 
in each village, or 1*556*800 inhabitants 
lor the whole of the 1400 villages of 
Last I urkestan* But i! we start from the assumption, that the large villages are 
relatively lew, and the small villages more numerous, so that* for instance* one large 
village is equivalent to two moderate-sized villages or to tour small ones, in such 
wise diat the entire country should possess 200 large, 400 medium-,ized. and 
800 small villages, with an average of 2700, 480, and 57 inhabitants for each class 
of village* then the total village population would amount to 777,000* Here there 
is ample room for guesswork: for instance, if we suppose that the average number 
of persons to an ujlik is 8 instead of 4, then the total, on the bask of calculation 
last adopted* is t.554,000* It would however fie wiser to assign a mean of 250 
households to each of the 1400 villages, giving 4 individuals to each household or 
family, so that the total works out at t .400,000; which may be rounded off at 1 1 .> 
millioivs after we have allowed for the numerous unnamed farms that occur singly 
between the separate villages, especially in the relative!) 1 more densely populated 
districts, and more particularly if we count amongst the villages such large places 
as Kara-kasch, jurun-kasch, Baj. Tscharklik, A vat, etc. 

jarkeiit, with the villages in its environs, is estimated to have a population of 
200,000; tin hall ui this I would assign to the city itself and the villages immedi¬ 
ately adjacent to it* 


Kan-arik ****....... 6000 

Fajs-abad «******.,, 3200 

Kara-kum * * , *.3000 

Mudschi *. 2000 

Posgham * * * *. 1 600 

Kalta^natschuk *.,.„*** 1000 

Katschung ***,,*.*.* Soo 
PsSn 600 

Sanguja *.*.*,..*** 600 




,V g ; jMl. 


Fig. 2 $ j . 1 Ht hous> e>' > u> jimc in Oi.u tikenlik. 
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Fig. 268. ENTRANCE TO THE I 1 AZAAR Of TAVEK-KKI.. 


I he annexed list gtv 




Jarkent.100.000 Jangi-hissar.4000 

Kaschgar. 33,000 Maral-baschi.4000 

Ak-su. 15,000 Korla.3000 

Kerija. 12,000 Nija.2000 

Karghalik. 8000 Tschertschen.2000 

Chotan*. 5000 Utsch-turfan.2000 

Kutschar. 4000 Ghuma.1400 

Tschira. 4000 Schah-jar.1200 


As this table shows, several of the large villages named above have a stronger 
claim to be included in the class of >towns than Ghuma and Schah-jar; but in my 
classification 1 have followed the accepted usage, which does not accord the tide 
of »town» to Kan-arik or Fajs-abad, or even to Merket. though it does possess 4000 
inhabitants, while it does allow it to Schah-jar. notwithstanding diis place numbers 
only 1200 inhabitants. According to the above list there are sixteen places in East 
Turkestan which are counted as towns, although the two terms which were current 
before Jakub Bek’s time, namely Alti-schahr. or the Six Towns, and Jati-schahr, or 
the Seven Towns, are still in general use. By the >seven towns* were no doubt 
originally meant Kaschgar. Ak-su, Korla. Jarkent, Karghalik, Chotan, and Kerija. 
The total population of the sixteen towns enumerated above amounts to 200,000 
persons. Consequently the settled population who carry on agriculture and depend 
directly upon irrigation for their sustenance amounts in all to 1,700,000. This figure 
is probably not too high. For example, the district of Tasghun is rejiorted to be 
pretty densely populated, and the country between Maral-baschi and Matan, which 
is practically unknown, is estimated to possess 2400 families, or at least 10,000 souLs. 
who depend upon the irrigation canals from the Jarkent-darja and the Kaschgar-darja. 


* In my calculation I have embraced Kara-kasch and Jurun-kasch amongst the villages. 
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In addition, the country* possesses also a considerable number of shepherds, 
whom I have not counted along with the village population; indeed it is difficult to 
arrive at any sort of a rule for estimating the numbers of these people even ap¬ 
proximately. While travelling along the Kerija-daija. between Kotschkor-aghil and 
Koschlasch, I myself estimated the shepherds there at about 150. Beside die Nija- 
darja their number is certainly much greater liecause of the lively pilgrim traffic to 
the shrine of Imam Dschafcr Sadik. The shepherds are relatively few alongside the 
Tschertschen-darja; but on the other hand they are numerous in the forests of the 
Chotan-darja above Buksem. Beyond all comparison the greatest number of shep¬ 
herds live however beside the lower Jarkent-darja and the Tarim. The observations 
that I myself made in the course of my drift down that river are of little use for 
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Fig. *6<J. GATF OF KAKA-SCH AHR. 

our present purpose. It is true that on 65 different occasions we saw either shep¬ 
herds with their flocks or one or more shepherd huts; but in every case it was purely 
by chance: we could of course only see objects that were visible from the river, so 
that huts which stood behind the clumps of forest or behind die thickets entirely 
escajied our observation. But whenever we did come into direct contact with these 
people, I always noted down their numbers, and found that there were on an aver¬ 
age 8 families in each settlement. Let us suppose that there arc 300 of diese 
settlements along the river; we then get 2400 families, or about 10,000 persons. 
This calculation takes into account however only the narrow strip of land that runs 
immediately alongside the river; while as a matter of fact the entire breadth of the 
belt of vegetation on both sides of the stream is given up to the sheep industrv. 
the water for these animals being drawn from dissevered or abandoned parts oftlie 
river, from boldschemals. lakes, or from wells dug in what are otherwise dry river- 
Ixxls. Tills belt of vegetation is especially broad in the region below Schah-jar, 
where the industry is in such a flourishing condition; for there the Mus-art-Intschkii- 
darja contributes so largely to the distribution of the water. The entire strip of 
country which is thus occupied by shepherds may be set down as being five times 
broader than the narrow strip immediately beside the river of which I first spoke. 
Hence we may estimate the number of shepherds living alongside the lower Jarkent- 
darja and the Tarim at about 50.000 individuals. Nor would it be an exaggeration 
to set down the shepherd population of the entire country' at 100,000 souls, reckoning 
not only those who dwell beside the rivers, but also those who use the pasture- 
grounds of the oases. 
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VIEW FROM ROOF OF OUR SKRAJ AT TSCIiARKUK. 
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There exists however a great difference between the objects for which the 
sheep are bred and reared in these two parts of the country. The flocks that are 
grazed in the vicinity of the villages are for the most part intended for killing, 
whereas those that feed beside the rivers are principally kept for the sake of their 
wool. I his is especially the case in the district below Schah-jar and in the forests 
of the Chotan-darja. The inhabitants of East Turkestan live for the most part upon 
the products of agriculture, especially rice and wheat, vegetables and fruit, with 
mutton. 1 his last in fact forms an essential item in their ordinary bill of fare. I 
have no grounds upon which to estimate what the consumption is; but if the popu¬ 
lation amounts in round numbers to two millions, then the sheep will probably be 
ten times as many, anil this estimate is certainly not excessive when we take into 
account the sheep which are kept for the sake of their wool. One shepherd family 
is able to look after some 800 sheep, and if we sup|x>se, as I have already done, 
that the family averages 4 individuals, then each inembttr of the family, be it onlv 
a little boy or a girl, has about 200 sheep to look after. This computation again, 
though it is equally as arbitrary as the others I have made, works out at a total 
of 100.000 shepherds for the whole of East Turkestan. 

I have already stated that in the calculations which 1 have given above, I have 
deliberately left out the country of Lop. By this I mean all those parts of East 
Turkestan which the natives call l-op and the inhabitants of which designate them¬ 
selves Lopliks, /. t. die belt of vegetation beside the lowermost 'Tarim from Al-katik- 

i/tdin , Jtnrnry in Cent* a/ Asia. II 
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uj down to the villages of Kara-koschun. Notwithstanding the plentiful and tolerably 
uniform distribution of the water, and the by no means unfavourable soil, tile po¬ 
pulation of this part of East Turkestan i* exceptionally sparse. Emm what l have 
already said in vob I it trill be pretty evident, that both agriculture and sheep¬ 
breeding are carried on to but a slight extent, and that hunting and fishing may be 
regarded as live principal means of subsistence that the population possess. fishing 
however increases in importance as one advances down tlv river, and the Lopliks 
of the south live to a greater extent upon fish than do those of the north. The 
small degree to which agriculture Is carried on in the Tarim delta must be ascribed 
in an essential degree to the peculiar hydrographical relations. In those places where 
the Tarim and its ramifying arms have been for a long time constant to their res¬ 
pective beds, these are generally so deeply cut, and the country adjacent is usually 
so flax. that irrigation is impossible. It is of course an essential condition for the 
employment of an irrigation canal that there should be some sort of a fall or slope 
in the surface at not too great a distance, as also that the river from which it is 
led off should not lie so deep that the labour of cutting the canal is an enterprise of 
very great magnitude. 

The native buks told me t that the number of ujlik in the country of Lop 
amounts altogether to 535, or 9035 inhabitants, an estimation which gives not less 
than 17 persons to each ujlik* This total is, it is true, amazingly little, but after 
travelling, as 1 have done, across the country 111 various directions, it strikes me as 
being not improbable, Dural, the chief town in the country of Lop, is considered 
to possess only 150 inhabitants. Tscbarklik however is gaining in importance, as 
the fisher jjopulation oi the lower Tarim and the Kararkoscbun are settling there in 
increasing numbers in order to devote themselves to agriculture:. 

I he grand total of these calculations, all entirely provisional, is therefore as 
follows: 

Villages * ♦ . ..t,500,000 inhabitants 

Towns .......... 200,000 

Shepherds . .., 100,000 

Lopliks j o.ooo * 

Total i.Siq.ooo inhabitants 

but this docs not r|isite exhaust the population of East Turkestan: for there 

are kara-kesefts, ara&arktscfts, karavantsc&is, beggars, and dervishes — in a vvord 
people who spend the whole of their lives on the roads, birds of passage who have 

no fixed dwelling anywhere, besides all these there are the Chinese, who may be 

divided into three chief categories — officials, soldiers, and traders. And then there 
are merchants from the neighbouring parts of Asia, especially Andtschanliks (from 
W est Turkestan), Afghans. Hindus, etc,, although each of these classes is relatively 
lew in numbers. In default of any more reliable basis of calculation, 1 venture to 
estimate the entire population of East Turkestan, in round numbers, at 1,800,000 
to 2.000.000. 

It we put on one side the actual Desert of Lop, tile region over which these 
people are distributed contains an area ol 450,000 sc|, km., or an area almost exacth 
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r cjiiaJ io tliat ol the kingdom of Sweden, Sweden however possesses two and a 
half times as many inhabitants, or 5 millions In all. The density of die [>opulation 
in Hast Turkestan thus does not exceed 4 inhabitants to the sq. km* (10.4 to the 
sr|. mile)* so that taken as a whole the country is exceptionally sparsely inhabited. 
It is even niotv sparsely inhabited than Norway, which with about the same popu¬ 
lation possesses 6 inhabitants to the sep km. (15.5 to the sq. mile)* In Norway 



h'ig. ay 1. a view from tscuakkuk, 


however only 0.7 per cent* of the total is cultivable; yet in East Turkestan tin; 
corresponding percentage is even less* The deserts in the latter country play the 
same part that the mountains do in the former* In Norway cultiv ation is only pos¬ 
sible in the lower and broader parts of the valleys; in East Turkestan it is confined 
to the river-courses, and especially to those parts or them which are situated ini- 
mt.diaicl) below the foot of the mountains and where the fall is sufficiently great 
to adroit of the practical execution of irrigation-works. This necessarily dictates a 
very unequal distribution of the population in East Turkestan. If we assume for 
each town an average area of 4 sq* km.* the cultivated parts of the country will 
amount to about 1500 sq. km,* with uoo to 1200 inhabitants to each sq. km* In 
the forest tracts beside the rivers there can hardly be more than one or two ist- 
hal lit ants to each sq. km,, by far the larger part of the Tarim basin being entirely 
uninhabited. The distribution and concentration of the population through the country 
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are indicated in red on the accompanying sketch map. The oases, towns, and vil¬ 
lages form compact masses of red dots, esj>ecially numerous between Jarkent and 
Karghalik, between Chotan and Kerija, and around Ak-su. Along the rivers they 
form a faint, narrow shading beside the water and the Ijelts of vegetation. The 
population is therefore distributed at certain points and along certain lines, which 
run spider-like across the otherwise blank spaces of the map. 



Fig. 27 2 . MOSQUE AND MARKET PLACE IN AK-SU. 


In the comparison which 1 have just made between the population of East 
Turkestan and the population of the Scandinavian peninsula, I have for the sake of 
simplicity proceeded upon die assumption, that the former amounts to two millions. 
Nevertheless I take it, that the total which I have arrived at in the table given 
above, namely 1,800,000, approaches nearer to the actual figure, and this conclusion 
is further corroborated by a consideration of the more reliable of the other estimates 
which have been made. Grigorieff, in his excellent history of East Turkestan, quotes 
from Chinese sources of various periods some estimates of population, which for the 
sake of curiosity I will now quote. The History 0/ the Older Hans states that 
the population oi the 31 districts of East I urkestan amounted to 39,455 families or 
314,220 persons. Grigorieff asks, with justice, whether it really is possible diat so 
extensive an area as East Turkestan could in the first century B. C. possess no more 
than 300,000 inhabitants, and concludes that for some of the districts the estimate 
is five times too small. 

bor the year 1812 Grigorieff quotes the following table from Chinese sources 
as giving the population of East 1 urkestan at the date mentioned. 
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Jarkcnt.18,341 families. 


Kaschgar. 

.... 15,700 

> 

Ak-su. 


• 

Iltschi. 


> . 

Kara-kasch . . . . 

.... 4944 

> 

Tschira. 


> 

Jurun-kasch . . . . 


> 

Kerija. 

.... 992 

»■ 

Tak. 

.... 336 

» 

Sajram. 

.... 1,049 

» 

Kutschar. 

.... 946 

» 

Utsch-Turfan . . . . 

.... 8to 

» 

Bughur. 

.... 707 

> 

Kara-schahr . . . . 


> 

Baj. 

* • • • 593 

> 

Schah-jar. 

• * • • 473 


Turfan. 

67,813 

» 

families. 


To this Grigorieff ap|>ends the following note, >If we assume that each ’family’ 
is equivalent to 'household*, and take it, further, that each household consists of 10 
individuals, even then we do not get more than 700.000 inhabitants, which in our 
opinion is immensely below the reality.** 

From Forsyth’s account of his mission (hence in 1873—74) 1 cite the following 
statistical statements: »Nach den obigen Angaben ergiebt sich folgende Talxrlle fiir 
die Bevolkerung von Ost-Turkestan: — 


Khotan. 

18,500 

Hauser 

129,500 

Einwohner. 

Jarkand . 

32,000 

> 

224,000 

» 

Jangi-hissar. 

8,000 

> 

56,000 

> 

Kaschgar. 

1 6,000 

» 

1 12,000 

> 

Usch-Turfan. 

2,000 

> 

14,000 

* 

Ak-su. 

12,000 

» 

84,000 

* 

Kutschahr. 

6,000 

> 

42,000 

> 

Kurla. 

2,000 

» 

14,000 

1 

Kara-schahr. 

8,000 

>• 

56.OOO 

» 

Iurfan. 

18,000 

> 

126,000 

> 

Lob. 

10,000 

• 

70,000 

» 

Maral-baschi. 

5,000 

> 

35.000 

» 

Sirikul. 

2,500 

> 

I 7 ’ 5<>0 

> 

Kirgisen Steppen .... 

3,000 

» 

21,000 

» 

I'akhpuluk. 

2,000 

» 

14,000 

» 


Total 145,000 Hauser 1,015,000 Einwohner. 


* Stmlcvjtdjrmiji K. Kitttra , Voitotuhnij ili Kiiajskij TurkeUan, by V. V. Grigoricff, 1 . 1. 
pp. 40 and 416. 
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Die obigen Zahlen sind mdst die in den chinesisehen Stcuer-Aufnahimn cm- 
haltenen. Her Report glaubte jedoch, dass die faktische hentire Bevfilkerung dcr 
Iksilziingen ties Emir Qakub Bek) welt jerien Zilfem aiiruckbldbe.f 1 
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FlfJ, 27j, rSCHIHII-'TES, CEMF.HItY Of JAFRTNT, 



Although in this table Ttirfan is 
counted to East Turicestan and the 
population of the Lop-no r region is 
greatly exaggerated p the total is too 
low. because the scattered villages are 
virtually left out of account, and they, 
l am convinced, contain much the largest 
part of the population of East Turke¬ 
stan- Wagner and Supan,** on the 
strength of Forsyths estimate, put the 
population ol the fierv-schan countries 
fSin-tsiang) and Hi at the round mini lx; r 
ot 1,000.000. In the same place we 
find also Mattissovskij P s estimate of 


i .500,000, 

In 1 ^76—77 General Kuropatkin 
travelled through the north of East Tur¬ 
kestan, and liis account of the journey is distinguished tor its accurate and reliable 
statements. W ith regard to the population, he says, »Erom such information as we 
possess, with regard to Chinese rule fo Eastern Turkestan at this particular period, 
it is very difficult to form an exact idea as to the actual number of the population 
found by the Chinese in Kashgaria, or as to the amount of the taxes which were 
paid to them. Nevertheless, having regard to the interest raised by these questions, 
we will make an attempt to give, from the scattered details that have been pu¬ 
blished, figures which we will supplement by information collected on the spot — 
figures that will perhaps determine the amount of the population in the several 
circles, anil the sum total of their taxes, I he.se figures are nf course only approxi¬ 
mate. and in every case are below the real amounts. The population of Kashgaria 
fur the period from 1760 to 1S25 was: — 


Fif-- 374, THE GHURISTAN OR (TtFRUL-PLACE Of 
TSCHlG t!.l E-LFJ. 


In the Kashgar circle, from 100.000 to 


» * Yarkend 

» * Khotan 

» Ak-su 
*■ » Koorfia 


* 200 t 0 QO * 

* 1 00,000 , 

> 1 50,000 > 

* 25,000 > 


[50.000 souls. 
400,000 > 

700,000 > 

300,000 * 

50,000 » 


Total from 575,000 to 1.500.000 souls. 

Keclus takes a very comprehensive view of tile extent of Last Turkestan, Inn 
Ik: reduces Kumpttbin’c and Forsyths estimates tn an excessive degree when he 
says: tPans let Itmites (jue lui out reconnues des divers explorateurs anglais et 
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Peternumm MU(eUungsn f Ergfinzhft No, 
P r 76. 

Die Btrolkcnmx drr Jirde, vm, n ? . 
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Forsyth, ’OsuTorkestan mid d as Pamir- 
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msses, la superficie du l urkestan Cliinois cst evaluee a pres de 1,200*000 kilometres 
carres, espace enorme on Lon ne pent compter guere pins d’un million d : habitants, 
d apres Kuropatkin; borsyth c value l ensemble de la population settlement A 580,000 
iiu I iv id lis. Ceite t<f0Wi 4 cux fois plus vaste que la France, n’aurait done pas* dans 
son hemkvcle cSe 2.500 kilometres* plus tie residents qu'une seule ties citiSs dEurope 
de deux ie me ordre, tdles que Naples* Liverpool ou Glasgow. * 

Pjevtsoff* whom I have found to be both accurate and conscientious in his 
statements ot fact and in his i-stimates, says > I he population of Kashgaria* who 
number approximately 2,000,000* are divisible into settled people, shepherds, and 
nomads. The settled inhabitants, about 1,800,000 in number* are divided amongst 
the oases in the bonier ^districts, while the nomads and shepherds, who altogether 
do not amount to more than 200.000* inhabit the inner slopes of the border-ranires 
of Kashgaria>.** 



Rg. 275. T*I>SOim MCSICfAKS* TAG HtJir Mb ASCII f'AMIK. 


In Greaard we find the following calculation as to da: total number of the 
population in the whole of the province of Sin-ldang: d/ensemble do la population 
des quatre intendances ci-dessus dessignes**'* petit etre rvalue a deux millions et demi 
d'individus. La plus importance ties quaere in tendances est celle dt Kachgar qd 
compte de 800,000 a 850,000 habitants* Lu d^partement de Yarkend, le plus people 
de tons ecus qui rd event de Kaehgar* a 250*000 antes, celui de Khotan en a 
environ r 60*000* I'arromlissement de Keria a peine 80*000* celui de Maralbadii 
40,000.* f 

Grenard s final result of 850*000 thus relates only to the southern half of East 
1 urkestan or that part of the country which is subject to the tacr-faj of Kaschgar* 

;Y$irotUt Qtagraphit t/niverstld, VU, 106, 

Trudij Tt&ttskej /ZhptdUttj^ vol \ p. 6a. 

*" these >kitendances> arc Fnmitecjn* ME, Ak-fni* and KA&hgar. 
t Grcnant, Mtsth* Sfitntipqtit tins fa ffttrdr Asit, Ih p. 5 cj. 
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rocui-ATitis- or easi Turkestan. 


Thus Ak-su, Utsch-turfan. Kutschar (ICara-schahrl, Korla, Baj, Lop, ami tin e whole 
of the course of the Tarim are nut included- But, as it happens, incomparably the 
larger number of villages belong to Kaschgar; consequently the estimate 850.000 k 
too low- With regard to Chotan, Greoard arrives at precisely the same result as 
Pjevteoff, and puts the number of households for the whole oasts at 30.000, or 
1 30.000 inhabitants, while to Sava and Kara-kascti together be assigns 30,000. Flu: 
small difference between Grenard and Pjevtsqflf may be due to t hr - tact that PievL-off 
has not taken the towns into account. With regard to the density of the popula¬ 
tion PjevtsofiT calculates it as 6,3,70 inhabitants |>er geographical square mile for the 
oasis of Chotan, and in the oasis of jarkent at \ 2.500 for each square mile. Thus 
the density in the latter k twice as great as in the former. According to PjevtsoflF 
the oasts of Jarkent possesses 1 50,000 inhabitants; and Lo these he adds 30,000 for 
the town of Jarkent and 15,000 for the Chinese town JJangl-sehahr).* For the oasis 
of Ak-$u he estimates 140.000 inhabitants, of whom he assigns 6>ooo to the town 
itself, in the same oasis Prschevalskij found 56,000 families, as against Kurapatkin’s 
30,000. I have stated above, that the Mohammedan natives uf Chotan reported the 
population of the oasis to be 524,000. Prschevalskij obtained from the same source 
the total 650,000. which he justly regarded as considerably exaggerated. Other na¬ 
tive informed him, that an estimate of the population which was made in Jukub 
Beks time put it at 237,000. With regard to this lYschevalsfcij says; — his last 
total is no doubt pearer to the truth, though below the real figure. It seemed to 
me that the present population of the whole of the Kbotart oasis may be estimated 
at about 300,000 souls.} ** 

These then are the various totals: — 

Kuropatkin . - . ..1,200,000 

Petrovskij 2,000.000 

Pjevtsoff . . 2 , 000.000 

Matussovskij 1,500,000 

Forsyth 1 T ooo 000 

1 he mean uf these is 1 ,540.000; while the mean of the first three, which arc 
the most trustworthy, is 1.700.000. In default of later and more thorough esti¬ 
mates, I will therefore content myself with observing, that the total population uf 
East Turkestan probably dots not exceed 2,000,000, and probably does exceed 
1,800.000; and the latter I regard as being the safer estimate. 

The primary, indeed the exclusive, object of my journey being to make geo¬ 
graphical investigations, l had neither time nor opportunity to institute inquiries of 
an ethnological, ethnographical, anthropological or administrative character; and these 
studies ! tumid my.srll able to omit with all the better conscience, seeing that we 
already possessed GrenardY excellent work Lc Turkestan Ckimms et $es habitants 
forming the second volume of his Mission Scientific dans fa Haute Asti, a work 


1 Trudy clc., pjk Si, Sj, and 114, 

*’ u Sjvuhtij na hteki Sch»lt&j Reki t ^ 455 , 
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which 1 can most cordially recommend to all who are interested in the people as 
well as in the geography of that region. 



Fig. 2 76. THREE GIRLS. 


However with the view of showing that I have not been altogether indifferent 
to the people, 1 propose at the end of the Fourth volume of this work to add a 
two hundred types of the inhabitants of Central Asia whom I have sketched 
during my various journeys. 


78 


fttdim, J+mrmcj in CtmtraJ Ati* It. 
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CHAPTER XLIV. 


THE RUINED HOUSES OF LOU-LAN. 

In a special section of this work Prof. A, Conrady and Mr Himly give the 
results oi thdr scientific examination of the MSS. material and other objects dial 1 
brunch} home with me Irom l-ou-lan, ami discuss die historical anti sociological questions 



Fij>. 277. SUIN'KP rnw£K found on march jS, 


that these things suggest, and upon which they throw new light. For the scientific 
details arising out ot these questions ! therefore refer the reader to the part of this 
work which is published by Prof A. Conrady. In what follows I propose to describe 
simply the ruins at the various places where I made my »finds*, and to append a 
few words descriptive of the region in which they occur. 














620 


TIIF RUINS OF l.Au-l.AN. 


We discovered the first traces of human habitations on the 28th March 1900. 
when crossing the Desert of l-op for the first time, at a distance of two days from Alt- 
nilsch-bulak. The circumstances in which we then were, as well as the advanced 
season of the year, rendered it impossible to make even a short stay in the desert, 
more especially as the supply of water which we had brought with us from the spring 
was barely sufficient to last us to the Kara-koschun. On the afternoon of the day 
named we came across numerous shards of broken earthenware vessels, one or two 
decimeters in diameter. Shortly afterwards we lighted upon the remains of two 
wooden houses, standing uj»on small platform-like elevations of the clay surface. 
Amongst these we picked up a number of wood-carvings, small sacrificial bowls or 
cups of clay, vast quantities of iragments of earthenware jugs and dishes, Chinese 
copper coins, a sort of copper pin. etc. etc. To the S. 58° E.. at about an hour’s 
distance by walking, was a ctij>ola-crowned clay tower, much the worse for wear, 
ami from it three other similar towers were visible to the S. 7 1° E.. N. 50° E. and 
N. 88° E. 



Hg. 278. ANOTHER VIEW OF THE SAME. 

The more easterly house, which rested upon a platform 2' , m. high, was 
rectangular in shape, stretched from N. 33" K. to S.33 0 \\\, and measured 6.60 m. in 
length, while the short wall was 5.60 m. Of the original structure nothing remained 
in situ except the four ground or foundation beams; all the rest hail fallen, and the 
roof was blown over to the west side, where it formed an inextricable pile of ruins, 
f rom these it was not possible to deduce any conclusion as to the shape that the roof 
originally bore, that is to say whether it was flat, or pyramidal, or had the corners curved 
upwards like horns. Some of the posts (uprights) were turned or carved, the carvings 
representing human figures, or rather deities, and the motif of tile lotus flower was also 
especially prominent. One post, which must have been one of the four corner-posts, was 
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5 * 01 m* high, so that ihtr structure as a whole must have been an almost perfect cube. 
In the middle of the ground-beam on the western side there was an indentation t*8j 
uu broad, where the door had been; the door, which was 2.3 m. high,, had faced 
N, 57 \\ . I he two side-posts for the door were pretty strong, and were fixed into 
the 1 Kit to m beam in the manner shown in the accompanying cut (fig. 2S1). The 
two lintels consisted each of a short plank fastened to vertical side-planks, and each 
hah -door swung upon a pivot in the ground-beam and upon another pivot in the lin- 
teL The ground-beams were 53 cm, broad and 21 cm. high. Considering the frag¬ 
mentary condition of the ruins, it was impossible to attempt a reconstruction of the house. 



Fig. OVii fAJIJ' Oh MARCH -8. 


7 ’he other house, or perhaps rather row of houses, was of greater dimensions. 
It lay 2CM in. west-no rth-west of the first one, and, like it. stood upon a platform 
- * m - high. The longer side of the entire complex measured 52. 4 m. f and was 
situated X- 22 IX to S, 22° W,, that is almost parallel to the longer side of the lirst 
house- Idle windward sides of both mounds were seriously damaged by the wind; 
in the case of the larger house the tie-beams of the foundations were entirely ex¬ 
posed at their east-south-east ends and hung in the air a couple of meters above 
the ground- Between the two mounds there was a hollow or fiassage, which con¬ 
tinued a good way farther in the direction S. 40 W- though there it was broader, 
and was inclosed between terrace-like jardangs, The fact of the two long walls of 
biHh houses lying parallel to the direction of the prevailing wind would stem to in¬ 
dicate. that the inhabitants had endeavoured to protect themselves as far as possible 
against it, though it would, it is true, be less felt when the country was far and wide 
planted with Iorest, I heir position has however facilitated the erosive and corrosive 
action of the wind upon the dry clay soil, and this is the cause of the distinctly 
marked hollow between the two houses. It k however rather due to accident that 
the south-westward prolongation of the nearest gully forms an immediate continuation 
of the hollow; the former would no doubt have come equally into being bad the 
bouses and their mounds never existed- 

A closer examination of the beams I have lately alluded to as hanging sus¬ 
pended in mid-air proved beyond a doubt, ( that they were originally laid upon per- 
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fecdy level and horizontal ground. The two mounds and the hollow between them, 
as also the depressions on their outer sides, all came into existence at a subsequent 
elate. I he mortice cut (see %- 281) on the under side of the extreme end of 
the cross foundation-beam proves that the longer side-l>eam was placed under the 
cross-beams, which again were likewise lilted into mortices cut in the long beam. 
1 his latter now litis in a condition such as to be hardly recognisable at the eastern 
base ol the platform, where it has fallen since the underlying ground was excavated 
and blown away- At the present time the ends ol the cross-beams project about 
3 ui. beyond the platform, and the wind is still continuing its undermining work# 
Bui the timber that still remains on the top of the platform, equally whether it be¬ 
longed to tile foundation-beams or to portions of the walls and roof which have 
fallen in, affords an efficient protection to the platform, and sufficiently neutralises 
die effects ol the wind s erosion. It is on these platforms alone, then, that the sur¬ 
face remains at the same level that it Mood at when these houses were built. An¬ 
other proof that nothing but the wind can have carved out these platforms is to be 



Fig. 2S1. 




































TOWER AT CAM!’ CUX. LOOKING NORTH-WEST. 
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found in the fact that, whereas those sides which are exposed to the wind are greatly 
undermined and almost vertical, the leeward faces are intact, and present a more 
gradual slope down to those parts of the surface which are not protected by either 
houses or vegetation. 

In an earlier chapter I have enlarged upon my conviction, that it is precisely 
the uneven distribution of the vegetation — trees, bushes, and reeds which origin¬ 
ally gave rise to these jardangs and to the gullies between them- After the country 
dried up in consequence of the Tarim having changed its course, the places that 
first fell a victim to the wind’s excavating power were those that were distinguished 
by an absence of vegetation, or where die vegetation was thin and scanty. Other 
places were protected by the vegetation, and consequently formed elevations, that is 
jardangs. I look upon the 2 l /a m. high platforms or pediments upon which these 
houses stand as an eloquent proof of the correctness of my theory. These power¬ 
ful beams naturally form a much more efficient protection for them than does a 
solitary tree-trunk and its roots, or than a small patch of kamisch stubble. In con¬ 
sequence the platforms upon which the houses stand exhibit precisely the same shape 
as their foundations, and the position of the learns shows that nothing has been 
blown away from the top. In the jardangs that are held together by vegetation it 
is difficult, if not impossible, to determine how far and to how great a degree their 
upper surface has been filed down by the wind. It was for this reason that I was 
unable to regard the depth of the eroded gullies as a sure indication and measure 
of the effects of the wind-erosion. But this difficulty no longer exists in the case of 
the platforms we are considering; for they do show, and show unmistakably, that a 
layer 2' * m. deep has been planed off the circumjacent surface. Nevertheless one 
uncertainty still remains, namely this: we do not know at what epoch the Lop-nor 
shifted its position, nor how long after it did so the moisture surviving in its basin 
was able to nourish the vegetation sufficiently for it to offer successful resistance to 
the wind. But it is extremely probable that the basin of the lake dried up rapidly 
once the w*ater had left it for another quarter. 

I will now proceed to describe the large house-complex. At its south-south¬ 
west corner we found a quadrilateral apartment or house, measuring 15.6 m. in breadth 
by 1 5 m. in length. Its walls were formed of basket-work made of tamarisk-branches, 
and were pretty substantial; but they only projected one foot above the slight layer 
of sand which had there heaped itself up under the shelter of the mound or plat¬ 
form. The fragments that projected above the sand appeared to suggest, that another 
similar apartment liad originally stood immediately S.S.W. of the first structure. There 
was a mat, woven of reeds, almost entirely buried under the sand; it was precisely like 
the mats which are in use all over East Turkestan at the present day, partly to put 
under the ordinary felt-carpets (tiges), or under Chotan carpets indoors, on terraces, 
or in bazaars, partly also to hang up as awnings against the sun in the narrow streets 
of the bazaars in towns and villages, the reed-mats being supported by long thin 
rods of wood. What object the mat in question served it would be difficult to say; 
but, judging from the materials of which the walls were constructed, I should infer 
that the apartment w'as covered with kamisch mats, and probably served as an out¬ 
house, stable, or so forth. 

tttdim, Jeurnty ia Cta/r*/ .In*. II. 
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riiis apartment is separated from its nearest neighbour on the north-north- 
cast by a gangway or passage, 6.2 m. broad, which no doubt was uncovered. This 
new house is 13.8 m. broad and 9 m. long, and contained three rooms, two of 
them quite small. From the smallest of the three, on the south-west, a door opened 
out into the large room; while from the other small apartment a door opened out 
to the north-north-east. l-ach of the outside walls of the largest room contained 
22 upright (>osts, the corner-posts and a central post in each side being especially 
strong. In the middle of the north-north-east wall the door-frame still remains 
indeed the up,.er lintel has not even moved. The side-posts are 2 .„ high, and 

, . , If 7 m ‘ stl1 l >ro i m a,K,ve of the ground, the remainder being 

buried. The ground was covered with drift-sand. dust, and various broken pieces 

ot timber. Both the side-jiosts were fitted into mortices cut in the foundation-beam 
that formed the threshold. 



Kig. 283. 


In the interior of the largest room there were four vertical posts, three of 
winch Still Stand upright, though they are severely damaged by the winds and bv 
sand-abrasion, es|)eciaUy on the side from which the prevailing winds blow These 
lour interior posts, which form a smaller square ( 5 ., m.) inside the larger plan of 
the room, were not connected by walls; their object probably was to support 

the root. Whether that was flat or pyramidal I was again unable to make out 
I he tour posts are beautifully turned, and narrowed towards the top. These 

umbers afford an excellent illustration of the great preservative power of the 

Zi r/nh .7" n beams and posts which were buried are still sound, 

and retain then- hard, compact consistency, and their fresh yellowish red colour. 
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But those parts that were exposed to sun and wind were soft, brittle, anti grey, 
with long cracks running down them endwise, as well as burst into little squares or 
twisted like corkscrews, exactly like the withered poplars in the same locality. Posts 
that were originally four-square have been planed round by the wind, though those 
parts which were buried in the sand still retain their sharp edges. Round some of 
the mortices, into which the tenons of other beams were fitted, we still saw the 
marks of the carpenter s pencil when he outlined them on the timber. 



Fig. 283. 


The sides ot the smallest apartment measure 5.8 anil 3.0 m. t and 
those of die odier small room 5.8 and 6.0 m. respectively. If, as I have 
assumed, the four interior columns of the largest apartment were used 
to support the roof, and if that was pyramidal in shape, then the two 
smaller apartments must have stood outside its span, and been covered 
independently. 

The next house or room in the complex measure 12 m. in length 
anil 18.03 m. across the end-walls; how this was divided could not lx_* 
ascertained from the foundations that survive. All dial remain are five Fig. 284. 
cross-beams and the two side-beams. A massive round pillar that was 
lying on the ground had probably supported the roof. Possibly the roof of this 
apartment was supported in the same manner as that of the larger room I have 
just described, namely by four |>osts set four-square, but of the four only one is 
left. The inside walls of this apartment consisted of bundles of kamisch set up 
vertically on end, and securely fastened in places to horizontal stays; the fragments 
of rope with which they were Ued back are often in a good state of preservation. 
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Then comes a wing which measures 5.9 m. in length and 18.03 m. in breadth. 
It is divided into five rooms, the middle room being the largest, while those on 
each side of it are merely passage-ways each a meter wide. Hie walls in this 
structure were composed of narrow planks reared on end. Here too the roof 
consisted of woven kamisch mats. These remains lay on the west side of the 
house, having been swept off and deposited there by the last storm that they were 
unable to withstand; this happened without doubt at a much later period than that 
at which the houses were deserted by their inhabitants. These five apartments ap- 
jxsir to liave been used as sheepfolds, to judge from the layer, or rather several 
successive layers, of sheep-dung, a foot thick, which was in a relatively fresh con¬ 
dition, preserved under a thin coating of sand and dust. The smallest apartments 
were possibly intended for the lambs, after these were separated from the ewes. 
Finally, at the extreme north-east end of this long complex of buildings is a pas¬ 
sage, measuring 3.4 in. by 18.03 m. At the apex of the gable is a massive round 
strong pole, indicative, apparently, of a roof sloping downwards in both directions. 
The pole is 3.2 m. high, while the side-posts are two-thirds of a meter lower. 



Fig. 285. VIEW OF RUINED HOUSES, MARCH 28. 


A comparison of the two sets of buildings on the two separate platforms showed 
that the smaller single house was not only more carefully constructed, but also more 
tastefully decorated with wood-carvings, pierced latticed windows of different patterns, 
turned pillars, etc. It may have been a small temple, as the little sacrificial clay bowls 
would indeed seem to indicate, although they alone are not sufficient to justify 
such a conclusion. My first impression, after seeing these two structures only, was 
that what we had discovered was a former drtting, and that the smaller house had 






WMKKI. OF ARIIA AND VARIOUS FRAGMENTS OF CARVED WOODEN ORNAMENTS. 
JARPANG riikier in background. 















THE ftlTIN'EI) KorSFS OF LOU-LA S. 


627 

been either a temple or the dwelling of an official, and the larger the caravanserai 
or rest-house, with stables for horses and winter sheepfoids for sheep, these animals 
being partly consumed by tin- inhabitants of the place and in part sold to travellers, 
In that case the house with the three rooms and four columns might very well be 
the dwelling-house of the caravaiLsurabkeeptr and his offices. I had no hesitation 
in concluding that this caravanserai or village, the last surviving remains of which 
we had discovered, and which was probably once surrounded by slighter anti 
more perishable kamisch huts, was situated on the great highway that f touched in 
1896 at Saj-tschekt and Jing-pen, and several other points, and which formerly fan 
along the southern foot of the Kuruk-tagh to Tung-chuan. The existence of a 
former lake is evidenced by the a bum lance of Limmra shells and thick kamisch 
stubble; and on its northern shore the village stood. The lake-shore was irregular 
in < nitline, with deeply penetrating bays, projecting capos, islands, and promontories. 
It was equally evident, that the Kurak-darja once entered this lake and fed it. though 
its mouth was a good bit b* the west of the caravanserai. I bis last may jjossbly 
at one time have lieen one or two hundred meters distant from the open water; 
and the great number of pieces of broken pottery seem Us indicate that drinking- 
water must always have been obtainable at the caravanserai, so that the water of the 
lake was 110 doubt fresh. 1 he earthenware vessels, which are in many cases of con¬ 
siderable she, are of different shapes, as shown in the accompanying cut thg. 2S0 ). 
We also discovered something that looked like the slag of glass or enamel, which 
would go to show that the people knew how to bum their pottery and enamel 
it on tite spot, lioth the execution and Lhu motives of the wood-carving prove un¬ 
mistakably that the people who dwelt there were not Muhamedans: the Chinese are 
the only people who could have produced such work. 




It was on 3rd March 1901 whilst travelling from Altmisch-bulak to the Kara- 
koschun that we discovered the first mills in this same locality. Again it was a 
small complex of three houses standing side by side. The middle house was built 
el red burnt bricks, the bricks being rectangular in shape and the dimensions 
32 * 2 J * 5 cm- The foundation wall is a meter thick, and does not rise more than 
tmc> or at the most two feet above the ground; it forms a quadrilateral 5.75 by 
5 '37 in. in length. S- 35 0 \\\ of this there is an oblong house of wood, the mins 
of which are in great part destroyed. The long wall measures 58.6 m, and the 
short wall io.j m* I he best preserved portion was at the south-west end; this 
measures 8,6 m, by io.j m., and is divided into six small apartments. The rest 
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of the structur+j is very indistinct; possibly it was nothing more than a closed-in 
courtyard* North of these two. and barely too m* away, are the faint traces of a 
third house, which was built of wood, but had a foundation-wall of brick; from which 
it may also tie Inferred that the first house was fur the greater part built ot" wood ant! 
rested upon a brick foundation. A well-preserved beam has the following dimensions 
— 7.Si m*X0,3& m. xo.17 nv. so that this locality must once have grown magnificent 
toghraks. quite as finely developed as any in tire primeval forests of any part of the 
Tarim, Here we picked up various fragments of a hard stoneTike earthenware, which had 
been burnt black and red. a small iron ball, an object of copper shaped prectsch 
like a rowlock, some Chinese copper coins, and a couple of small red day cups. 

An hour east of this place is a solitary tower of sun-dried brick (adobe), 

of which 1 append a photograph, k is nearly eo tra, high, and its skeleton con¬ 
sists of poles anti faggots of kamiseh; but in spite of being thus strengthened, it 

had fallen in at one or two places. But there was no other sign of human habi¬ 

tat ion in Els neighbourhood* 

I he most important ruins we discovered lie rather more than an hour south¬ 
east of the tower l have just described. There 1 stayed from the 4th to the toth 
of March {Camp No. CLIN), 1 propose to give now a chronological summary of 
die finds that ive made during these days. A first preliminary examination resulted 
only in the garnering in of a heap of worthless rubbish. And yet it was not with¬ 
out its value as ini heating the conditions under which these people lived. A massive 
and well preserved wheel of an arba (cart) sufficed to show thaL carts were for¬ 
merly in use in that locality, and that there was then a driving road, although the 
entire country is now everywhere so furrowed by the wind that the use of even 
riding animals is difficult. Certain ornamental pillars were as regularly rounded as if 
they had been turned on a lathe. Amongst the remaining objects found were a 
piece of red cloth, like dial which the lamas make their robes of; fdt rags; a couple of 
bunches of brown human hair; jaw-hones and other parts ot the skeletons of sheep 
and oxen; the droppings of both these animals, of horses, and of camels, though 
this last might also possibly have lieen left by wild camels, for it did not appear 
to be particularly old. The protective layer of sand and dust wifi explain why this 
manure was not pulverised to dust and blown away. Further, vie also picked up a 
small lead vessel, with a wooden peg fixed in it — possibly a glue-pot; — portions 
of day vessels* some with, others without, simple ornamentation; an ear-ring; a 
nuniljer of Chinese copper coins coated with verdigris. 

Quite close to the high clay tower, at the foot of which we were encamped, 
there stands a relatively well-preserved house, with several posts still standing upright 
and plastered walls of interwoven tamarisk and kamfcdi. Thu interior of this house we 
dug out thoroughly, but without obtaining any result. One great difference between 
the ruins in the I desert of the fvenia-darja and these ruins o| Lbu-lan is that the 
former ore lor tlie most part buried under sand and dust, so that nothing projects 
above the duties except a post or a piece of wall here and there. Consequently 
there does exist some ho|x; of finding there the objects that were left behind by 
the inhabitants w he 11 they abandoned their houses, and such reliefs and wall-decora¬ 
tions as there happen to be are, as Steins excavations proved, very' well preserved* 
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The ruins of Loudan on the contrary art: not only not sanded up and protected by 
duties, but they are actually in the highest degree exposed to wind anti weather* and 
these have moreover excavated the surface around them m such wise that each house 
stands on a separate platform, while to the leeward, that is to the south-west ol 
each such platform or mound, only the very slightest amount of drift-sand lias been 
able to settle and remain* Any objects that may have been left here must there¬ 
fore lie on the surface, swimming as it were on the ground, and thus would be 
easily destroyed. Consequently there survive only a few objects which happen 
to have been especially favourably situated with regard to the wind. In ex¬ 
cavating a house such as that which 1 have just referred to we were there! ore digging 
down through the original solid ground underneath* into which no objects are able 
to penetrate. _ 



Fig. 337. CJUAV VESSEL WITH UkNAMEN TATKW. 


In t | lc ancient village where we encamped we counted nineteen distinct houses; 
but if we add to these the separate heaps of beams and traces of walls, the number 
ivElf easily amount to thirty. Moreover there were in all probability several kamisch 
huts as well, so that one might justly speak of a large v illage or a small town* 
The houses which I measured are generally oriented from N. 30° \\. to S. 30 E, f 
and from this direction the deviations are but slight. W hen viewed altogether, 
they forms a zigzag line front north to south, the starting-point of the line being 
the tower, which appears to have been encircled at its base by some sort ol struc¬ 
ture, such as a circular platform with a balustrade, a low shed, or so forth. At 
any rate there were a great number of beams, posts, and planks scattered round 
about it- 

Starting from the tower, then, we have, dost to its south-east base, a con¬ 
fused heap of beams and posts which pretty obviously belonged to a house, though 
the way in which they lay afforded no dm to its ground-plan. There were no 
foundation-beams visible. The house would appear to have fallen to pieces all at 
once, in such a way that all the materials of which it was built were jumbled together 
j n indistinguishable confusion. South-south-east of the tower is a structure oi two 
rooms* In its case it was easy to follow the plan, for its foundation-wall was composed 
of bundles of kamisch arranged horizontally one upon the other, this same material 
being also employed in several of the other houses. Although kamisch apparently pos¬ 
sesses little stability and durability, it must nevertheless be endowed with a respectable 
[lower of resistance, seeing that, at all events at the bottom, it has been able to maintain 
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its position for 1600 years. In what way the walls were constructed did not appear, 
though probably up to the height of two or three metetH they consisted of similar 
sheaves of kamisch, which were of course strengthened anti kept in place by a ske¬ 
leton lattice-work of thin vertical poles, to which the sheaves were lashed layer after 
layer- This J infer from the fact that also in the house marked D the walk con¬ 
sisted of a combination of kamisch sheaves and vertical posts, of which most of the 
latter still survive, while the kainiscb was preserved only on the ground. In the 
house C the poles were probably thinner, and consequently have been destroyed, 
PossElily the interior wall* were built of more durable materials, for example plastered 
basket-work, of which there were specimens remaining also in the house D, 

The front of the house C stretches from N. 25 W, to S. 
B., artd is 23 in. long; all that remains of it are a couple 
of long beams next to the tower. In the middle of the front-side 
some smaller posts indicate a door or some species of simple 
architectural decoration. The partition-wall between the two rooms 
is 17,3 m. in length. One ot these apartments appears to have 
leaned directly against the base of the tower at its south-south- 
east comer; the other forms a quadrilateral, and within it lay three beams in die 
positions shown in the accompanying plan (PL 67). On the dope of the platform 
Outside, along the south-south-east wall of the structure, a certain amount of drtft- 
sand has accumulated; this wall measures 15.# m. in length* 



Fig, 2SS. Sif£AVtS Of 
KA5IISCH HOCNl- TO A 
ilOklPOSTAL IOLX. 
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I he complex 1) consists of four houses standing 
immediately side by side* Their common facade extends 
from N. 27 s W_ to S, 27 0 E.. and is -i.a m. long. The 
first house is a small square apartment, the outlines of which 
were revealed by the kamisch sheaves built up horizontal k. 
The second also Forms a quadrilateral, and its ground-work 
on two sides consisted of horizontal beams. This house abuts 
on the south-south-east upon the house shown in PI* 6 ft, 
the dimensions of this last being i$,i m. by 4.* in.; it was 
divided into two rooms by means of a partition of vertical 
poles, and was connected with its neighbours on both sides 


by doors, the positions of two of which were distinctly traceable* 
The last house again is square, its sides measuring 8.4 m.; the side next the facade 
m marked by a massive beam. On the slope of the mound bdow the facade 
drift-sand has again accumulated, though the amount is small. The side facing 
the south-south-east consists of poles, some lying on the ground, others standing 
■ m Old; the side looking towards the east-north-east was built of the same materials 
as die adjacent large house. In the latter wall is a door-space 1,3 m. wide. 

At 300 in. N. 50° E, from the large house of complex D we observed traces 
of a foundation-wall of burnt day, and at 1S5 m* S* S5* E. from the same y ; ■ , 
similar traces w’ere found At 97 m. S, I5°E* from the south-east comer of the 
last house in complex U there is a small heap of beams on a platform, which is 
connected with that on which the complexes E anti F are bulk Between this large 
mound and the mound on which stand tlie tower and the houses li T C. and D^is 




The western house, 
found on March 23^1900 

Scale \\ 1500 
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a hollow 2 to 3 m deep and extending from N. 70' E* to S. jo c W.; on the souht 
it is bordered by the sharp-cut wind-eroded Hate of the larger platform. The three 
houses l have mentioned, standing at a considerable distance from the main portion 
of the village* appear to point to the existence of scattered dwellings, and l have 
no doubt that a more thorough search than that I was able 10 devote to the site 
would result in the discovery of several other houses. The topograph)' of the vil¬ 
lage would appear in fact to have closely resembled the plan which is still custom- 
ary in the towns and villages of East Turkestan, and their environs; that Ls to say f 
a central nude us with the houses and offices of the officials, the caravanserais, and 
bazaars, while scattered round about in the environs are d&aehed groups of buildings 
and homesteads separated from one another by orchards and cultivated fields. That 
we failed to discover amongst these ruins any traces of similar cultivation was u! 
course not to be expected, for the surface of the earth has there been lite rally planed 
down and swept away by the wind. 

From the southern corner of complex D to the nearest northern corner of 
complex E, in a direction S. 60 3 W. t is 120 nu The ground-plan of the latter com’ 
pi** is more irregular than that of the former* l’irst, we may distinguish an ir¬ 
regular four-sided structure, or apartment, the north-western wall of which was en¬ 
tirely missing- This is ratEur strange, for that side must have been far less exposed 
to the wind than, for instance, the east walk in complex D. Of the other three 
walls one, 19,6 nv long, was indicated by foundation-beams resting on the ground, 
while the other two were constructed of sun-dried day. The one looking south¬ 
east was 134 m. long, and the other, facing south-west, S-4 m. In the interior of 
this apartment was a heap of beams more or less split and cracked; here again the 
rule held good, that the portions of the timber which lie underground art the best 
preserved, in fact they were often quite uninjured. To the south-west ut tins apartment 
there occurred another, similar to it, though its clay walls only in part survived. The 
wall that faces south-east was 11 m. long and had a narrow door-way; two or three 
small side-posts would appear to haw lent it greater support Approximately as a 
continuation of the partition-wall between the two rooms a similar clay wall ran to¬ 
wards the S. 3,0* E.. and was 20.3 m, long; a heap of poles and planks at it.-, south¬ 
east end bore witness that a house bad collapsed there. North-east of this same 
wall a similar wall, 25,7 m. long and constructed of beams and sheaves of kamisch, 
ran lo the S. 15* E., and thus was not parallel with the first wall. South-west of the 
clay wall were the outlines of a rectangular apartment of huge horizontal beams. 

Between complex E and complex F, and to the north-west, stands a small 
house, measuring 64 and 5.4 m., and divided into two rooms. Its walls consist of 
poles and posts partly horizontal, [jartly standing vertically upright, A pretty big 
heap of coal inside it seemed to point 10 its having been a smithy. 

Hie house that stands farthest north in complex I proved to be the most in¬ 
teresting and the most remarkable of all. Its principal wall forms a continuation of 
tin longest day wall in complex E, and consequently extends from N. 6o° E. to 
S. 60 \V* From it project four smaller walls towards the south-east. From the 
south-east comer of complex E lo the first cross-wall k a distance of 154 m. The 
portion of die long wall from which these four cross-walk project is 6,s m. in length, 

fJtJin, y+umtj im tVflln*/ A-titi, //. 
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Between the cross-walls are three stalls, which at the first glance suggested a stable 
or a temple shrine for images of Buddha. The walls were i.>>s m. high at the most* 
but on the top were so irregular that in places they actually appeared to have 
been hied away by the wind* They were 0*1*5 in* thick, anil extended 5*6 m. from 
the principal walk it was in the stall that lay farthest towards the north-east, and 
which had a breadth of 1 >jn in., that we discovered alt the fragments < if written paper 
and tablets of w ood w hich Mr* 1 limly and Prof. Conrady have deciphered and described. 
They were buried under an accumulated layer of dust amt,sand, not more than 1.1 m* 
deep. the spot being almost completely sheltered from the wind- The only sale on 
which the stall was open was the south-south-east* ami from that direction it seems 
practically never to blow in the Desen of Lop* at all events the wind from that 
quarter is only slight. The sand and dust having been whirled into the comer of 
this stall were unable to gel out again, and it is to this circumstance that we must 
ascribe the fact that the fragments of paper showed not the slightest signs 0! wear 
or scouring by the sand, but wore as well preserved as if they had lain there only 
a few days. Nor did the paper show any but the slightest signs of the tooth of 
time . a circumstance thaL could only happen in a country where there is no ruin'* 
fall and where the atmospheric moisture is at a minimum. The fact of these scraps 
of paper lying at a depth of about one meter would make them hardly sensible of 
the alternations of temperature between day and night* Between winter and summer 
there Ls a greater range of temperature, but the changes af® distributed over longer 
periods and are never abrupt. Thus it was the shape of Lhe apartment, its orienta¬ 
tion* its still surviving walls which* in conjunction with the protecting layer ot sand 
atul dust* had preserved these precious* though alas top few. documents from des¬ 
truction* although tliis fate lias overtaken all other perishable objects that may chance 


to have lain lit the wooden house* 

The layer of sand from which we unearthed these documents bore a strikin'* 

* -O 

resemblance to a rubbish-heap* I need hardly say that the contents of the stall were 
sifted to the very last grain oi sand, until we came in fact to the hard bare ground 
underneath f and had literally cleared out the whole of the interior* Amongst the 
material thus removed we found the skeleton of a rat, with its skin scarcely injured; 
a great quantity of fish-bones — which witness just as unambiguously as the mob 
1 use-shells do to the former presence of fresh water; a whip* with a loop in the end 
of its thong* and having the shin-bone of a sheep fur the shaft; a pig s tooth; parts 
of the skeletons of sheep, cattle, horses, and camels; buttons; copper coins; rags of 
clothing; the sole of a shoe made of horse-hair; old iron* e. g. a rusty chain, a 
couple of holders for Chinese pencils; a wooden spoon; and finally a large quantity 
of kamisch-stalks. in a word it is tittle likely that all this worthless rubbish was 
brought there accidentally, lhe stall was indeed too small to have served as a 
dwelling. Possibly it may actual]) have been used as a receptacle for rubbish anil 
sweepings of refuse. This is confirmed by the fact that most of the papers were 
fragments and had been deliberately torn to pieces. A large number of dun wooden 
tablets with Chinese script bore evidences of having been used twice, the face of 
the tablet with the first writing having been shaved 0 ft' with a knife* after which the 
mhkt was used a second time. The other particulars connected with this discover)- are 
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given ire Professor Concftdy's discussion. 1 merely desired to describe the external 
circumstances amid which these documents were discovered. The other two stalls 
were of course subjected to an equally minute examination; tEiey too were both filled 
with sand and dust to the depth of about one meter. In the middle stall however we 
found absolutely nothing, and in the southwestern only two or three pieces of turn 
paper. It is quite possible that this day house was provided with a roof of kamisdi 
or planking, but that the stalls were open towards the south-east- 
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From the middle of die southwestern cross-wall there projects towards the 
S. 60 \Y. a low and badly damaged day wall 19,5 m. long, which again forms 
part of one side of a square house, the sides of which each measure km m. Two 
of its remaining sides consist of upright posts, the fourth side of kamisch sheaves 
arranged horizontally. Inside this house two bigger posts, as well as several of the side- 
posts, still stood upright. The tallest of these — in fact it s%as the tallest post of 
all those I measured 00 this site — is 4.3a m. high, k may indeed be called a 
remarkable I act. that timber posts which are exposed to such violent storms and to 
such severe abrasive action on the part of the wind should not only have been able 
tu survive through so many centuries, but also in many cases should have preserved 
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their sharp edges unimpaired. TTiis applies especially to their Upper p;irts, upon 
winch the wind plays with much greater force than upon the parts near the surface 
of the ground. 


In the interior of this house we hit upon a red clay earthen wart jar* half buried 
under the sand. It is 70 cm. high and 65 cm. in diameter at its widest part* 
while the diameter of the opening at the top is 25 cm. It possesses no ears or 
handles, but close beside it we found a species of wicker basket with a strong handle, 
which had manifestly been used to transport the jar in* 

Amongst the sand on the leeward side of the platform 
on which this house stood ire dug out a thick plank* upon 
which were caned a number of figures of Buddha, sitting 
each under a rounded arch, cross-legged upon a stool and 
With the han ds folded upon the knees* The arches are 
supported by columns with decorated capitals, anti between 
every pair of arches the hall of a lotus flower is visible. 
L nfortufiately this plank hail for some time been exposed 
to the atmospheric influences, and all the finer details, which 
undoubtedly at one time existed, had been filed a wav and 
rounded off; nevertheless we took away with us the part 
ol the beam containing lour of the best preserved figures. We turned over the sandy 
slope and the Interior at the house, but without finding any more similar wood- 
carvings; probably this plank hail luen fixed up inside the structure. 

Nothing remains of the building which formerly stood south-east of this house 
LXi rpt heaps of splintered beams and planks, and the original ground-plan could not 
be made cue; though the debris form as it were a continuous series, stretching 
tor 1a m. towards die S* $0" E. 



t'ig- 291. now the Jar 
WAS CARRIED. 


The house G on my plan is rather small, measuring ei.s m. by 6.3 in., and 
yet it was divided into four smaller apartments. Its walls consist partly of !>eams 
resting on the ground, partly ol vertical posts, and partly of kamisch sheaves; 
Irom its south-east wall there projects at right angles a beam lying on the ground. 
Hie distance between die western corner of the MSS house ami the eastern corner 
01 die house G is 24.1 m., and their two platforms are separated from one another 
by a deep hollow, through which the wind sweeps unchecked. 

The house H Is not quite distinct* for we were able to trace out completely 
only three of its walls, measuring S.15* it. ij, and ts+n m* respectively* They con¬ 
sisted of vertical poles, of which nothing was left except fragments and broken ends. 

At a distance of 16..1 m. to the N. 50 \V. stands the house I* crowning its 
own detached little platform; it measures n.&> m, by 9.^ m. The north-east wall 
is indicated by two beams lying on the ground with a doorway between them, and 
the other walls of horizontal kamisch sheaves and vertical poles. The two eastern 
u aEE project too lar; possibly they point to the presence of yet a couple of other 
apartments, the outer walls of which have in that case been swept away. Between 
H and too there is a deep wind-eroded hollow. And there is yet another similar 
hollow between the two small detached platforms on which stand the houses 1 and 
J- Ihe ground-work at this last consists of four beams of exceptionally massive di- 
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mansions, arranged four-square, wliile two others form a cross in the ulterior and 
divide the house into lour small rooms. The sides measure 10.3 m. and 9 m. res¬ 
pectively. 1 he neighbourhood to the west and soudi-west of this part of the v illage 
possesses a great abundance of toghraks, some of them still standing, upright. The 
village occupied unquestionably a magnificent situation, with the reed-grown lake to 
the south and the forest to the west. It is from both these sources and from the 
ground itself that (he building materials have been derived; the builders did nut need 
to fetch their materials from am very great distance. 

The house K exhibits a peculiar shape: on the whole it forms a rectangular 
structure, its sides measuring 34.35 m. and 15.80 m. respectively: but in die middle it 
would appear to have been divided by a passage-way, so that possibly there may 
have Im:ch two separate houses. Idle passage-way is closet! at its western end bv 
a fence of v ertical poles. Three of the walls in the south-eastern half are built of 
tlie same mat* rials, while the fourth, next the passage-way, consists of two horizontal 
Warns with a doorway between them. The north-west half of Lhe house consists of 
two rooms; in the middle of each ol these stands an upright post. On the north¬ 
west side there appear to have Iieen two square projections or verandahs; their 
foundation beams survive uninjured. 

A detached platform to the west of I\ is crowned with the ruins of the house 
I#, consisting of big beams lying in utter confusion. Here it was very easy to see 
how the timber protects against wind-erosion the ground upon which it lies, for the 
shape of the platform follows exactly the situation of the beams. 

To the S, 2iS J \Y* lies at a distance of 25 m. the house M, a rectangular 
building with sides measuring 1S.7 m. by 12.6 m. t and extending from N. 35 W. 
to 35 b- It is divided into six moms of different sizes and shapes. The 

walls consist partly of vertical posts, partly of horizontal feamtsch sheaves, and partly 
ol tamarisk faggous standing on end between the posts and supported by them* 
as may be distinctly seen in PI. ^2. The two side-posts and the lintel of three of 
the doorways are still -.landing* and in one of them the door itself still hangs. It 
is made of vertical planks ami stands wide-open, though half embedded in the sand, 
a small quantity * if which has collected in the interior of ihti house* From the south¬ 
western wall projects at right angles a waU made of horizontal kamisch sheaves. Pos¬ 
sibly tliis may have had some sort of connection with the three confused heaps of 
beams N, which lie to the north-west of it. From the southern comer of the house 
IVI it is 45 m* in a direction S* 35* E. to the end of a wall, 8 m. long* which con¬ 
sists of horizontal bundles of kamisch, anti which in its turn runs from the house (). 
This house is ro.i 5 m. long, and is divided into two rooms, while its walls consist for the 

part of vertical posts. North east of this again stand two small rectangular 
houses, with walls 5.5 m* long, constructed of vertical posts. The complex Q, to 
the south-east of it, consists of five very small houses* huts, or booths- But beyond 
them to the south we failed to discover any further traces of houses; whence we may 
infer that the complex Q stood immcdiatel} on die shore of the lake. 

This* then* is the wav in which the mins of Loudan lie with respect to one 
anoriler* The ground-plan of the village is peculiar, in that there is no main street 
tlanked by rows of houses such as we should expect on the great caravan-road 
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Icadin g to Tungnchuan. But this road probably passed close to die tower (A), and 
i -' ]L Llu * mriin r^rtion of the village to the south. Between A and J there was an 
°l >dn s f’ act * a sort ol market-square, in which probably markets used to be held. 
Ihere is no trace of any bazaar; but it is not improbable that the stalls ami 
shops may have Ijooo grouped around the tower, which was no doubt the most 
conspicuous centre of the locality. Nor did wc perceive any traces of either eulti- 
\dU\] fields or gardens, though the discovery of wheat and wheat straw in the MSS 
biulding suggest that agriculture was possibly carried on here. Had there been no 
straw, it would have l>een easy to suppose that the com had been brought thither 
from 1 ung-chuan, I iirfan. Kara-schahr, or Korla. But certain of the MSS make it 
abundantly dear that agriculture was carried on here. The fields were no doubt 
irrigated by means of canals led from the lowest part of the Kumk-darja We dk- 
covh rt d neither a burial-place nor any skeleton remains of human beings. Any Chinese 
who died here would no doubt have, as they always hav e In East Turkestan at the 
present day. a sum of money bid by sufficient to transport the body to China proper, 
Nor dal we find Mongolian or Mulianwilan graves cithers but then the date which 
air. Hunly assigns to the documents discovered makes it impossible that there could 
,' e f ,r ecn ; l3st "™ic<]; the place was m all probability deserted before the era 

Tl'.;r C are evident differences both in the style of the houses and in the care 
wuh which they were built. The best or the timber houses are D and M, and these 
arc also the best preserved. Here 1 measured foundation beams having dimensions 
ol 6 m. xo.j, m. xo,, m.. and there were others even bigger, tltougl, more cracked, 

t he way m winch the vertical posts are morticed into the foundation beams is ex - 

lulnted m the accompanying fig. aSt. There were no fragments to justify an in- 
Icr. me as to the shape of the roofs; but we may take it, tltat these were in most 
casta, horizontal, as they often are in the houses in the Chinese villages of Kan-su. 

e ess soltdly constructed houses, in which kamisch formed an im.-gral material, 
probably m part belonged to the humbler villagers and in part were stables, sheep- 
Mds and outhouses, while the more pretentious dwellings would belong to Chinese 
olhaals amt merchants, an well as to the post-horse keepers who maintained the 
ra c to ung-chuan, provided travellers with carts am! horses, and transmitted tlm 

‘ , y * a,b d ““, au " ivc P° int •■* 1 ™ ® larger structures, and protably 

up roof employed to support an upper timber storey with a turned 
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CHAPTER XI,V. 


TOWERS, WOOD-CARVINGS ETC. OF LOU-LAN. 

What at the first sight cannot fail to arrest attention is the great difference 
that exists between these old villages and places and those that stand beside the 
Kara-koscburt, The former were in even' respect more solidly built and more po¬ 
pulous, and for a long period were not moved from their sites; the latter on the 
other hand art: fragile, temporary kamUch huts, which have to he abandoned re¬ 
peatedly time after time in consequence of the instability in the distribution of the 
water. In all the Rara-kosdutn area there does not exist at the present day a 
single dwelling that in point of solidity can be compared with any even of the 
more modest of the timber hows of Lbu-lan* The only modem place that has 
houses equally as solid is Tscharklik, but it lies outside of the Kara-kosehun 
region. The road which once ran through Lou-lan was, in respect of traffic, 
as a means of communication, and as a highway for the passage of troops, un¬ 
questionably far more important than is now the southern caravan-route of East 
Turkestan. Upon the strength of one of the documents I discovered, as also by 
analogy, we may safely state, that there for merry stood on the shores ol Lop-nor huts 
as ephemeral as the kamiseh huts that now stand besuk the Kara-kosdusn. That 
fishing was there carried on is evidenced by the great abundance of fish-bones. No 
doubt the people possessed boats from which they carried on their fishing, and the 
fishermen will have dwelt in temporary huts erected close beside the lake. But all 
traces of them have completely disappeared; indued it would be surprising if they 
had not, for such slight and perishable structures would be quite unable to withstand 
the storms of centuries. 

The clay tower ( A on the plan) rises S.s m. above the top of the wind-eroded 
platform or mound on which it stands, and is visible to a great distance across the 
fiat 1 k-sert of Lop. At its base it has a circumference of 49.30 m. It is however 
difficult to make out what its ground-plan is, owing to the heaps of soft grey ma¬ 
terial which have fallen off it and now lie heaped up against it all round. Indeed 
its general shape has been distorted by the weather. Certain of its external features 
api*ear to suggest that it was construe ted in tw o stories, the lo wer one cubical , the 
upper cylindrical, though with regard to this t am unable to speak decisively. There 
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seems however to have been a sort of platform about 3 m. up from the ground. 
The: material of which tt is constructed is sun-dried brick, of the same kind as that 
still employed in the country; that is to say the bricks were prepared by bdng 
pressed into <1 square hollow wooden mould, and then taken out and dried in the 
sun. The skeleton of the tower consists of separate series of Im'-itus and posts 
arranged horizontally. radially, and concentrically, thus materially strengthening the 
structure, hi [daces the radial beams project fully a meter beyond the wall of the 
tower. 1'aggots too placed horizontally were also employed as building ma¬ 
terial. At the bottom of the tower the bricks for a depth of 3 dm. are coloured 
red; these consist of thin tiles measuring 20 x 25 cm. A closer examination revealed 
that they are as soft anti brittle as the sun-dried bricks* and consequently very dif¬ 
ferent in point of quality* from those we found at the three detached houses, it 
may l?e that red was the natural colour of the deposit from which the clay was 
obtained; it may be also that the bricks were only insufficiently burned. At the 
very top of the tower there is another similar belt of reel tiling, together with some 
charcoal, showing that a tire had been made on the summit. Very likely this was 
kindled by a post keeping watch on the tower at some troublous period, when tin- 
approach ol a hostile force would lie announced to die inhabitants by means of 
signal fires, Bui it is difficult to make out satisfactorily what purjiOse it was thi-se 
towers served, llieir irregular positions preclude us from looking upon them as 
potap of the kind that we find at the present day on the road between Kaschgar 
and Chotan. Nor may we assume that the tower A (say) Is the last surviving 
portion of a former town-wall of l.durian, the rest of which has disappeared, for if 
that were the case, we should surely have been able to discover yet other fragments 
or traces of the wall. It may be said that as a rule there was a tower beside each 
village, and die most obvious and natural explanation of its purpose is to suppose that 
it served as the outlook and watch-tower of the inhabitants. If, for example, a fire 
were lighted on the tower of the village that lay farthest east, it would be at once 
observed from die other towers, and the entire country would be simultaneously warned 
of the approach of danger and could prepare to defend itself. This seems to me 
more probable than an> other explanation. When 1 visited the place! did indeed wonder 
whether the, tower might not be a stupa of the kind that is found in other parts of East 
Turkestan, like those, for instance, which Stein describes. An examination which 1 began 
into the interior structure of the tower led however to no positive result After pulling 
down two or three- pieces of wall that threatened to fall in upon ti% we excavated a sort 
of well 2 m. deep down into the body of the tower, but it was solid throughout; nor 
could we perceive anything that looked like an entrance, or an interior stairway, or 
apertures in the side. The Impression left upon me was that the tower had been built 
solely for the purpose of commanding a wide prospect over the tbps of the highest 
trees of tile poplar forests in the locality, for these were the sole- obstacles to see over 
in that extraordinarily Hat country, where even undulations of the surface do not exist. 
And how vastly different the view which then presented itseh from the summit, of 
that watch-tower from the scene which meets the eye at the present day! Then the 
country was dotted with lively v illages, an active traffic rolled along the great high¬ 
way, and there were green forests, waving fields of k ami sell, and w n expanses of 
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blue water. Now there is nothing but one vast sweep of greyish-yellow. barren, 
,i,-.,,];-ue, arid desert- And yet to one who has studied the Lop-nor problem as 
earnestly as I have done, it is a scene not devoid of sublimity; the work which for 
century upon century the winds and the storms have been accomplishing be spread 
out like a map before our very eyes. All the countless jardangs and table-like 
eJevarions of the surface stand out on the picture with extraordinary regularity 
and distinctness, and between them the parallel wind-eroded gullies stretch away as 
far as the horizon in every direction, t)f the Kuruk-tagh dose at hand not a single 
mountain was visible, because at that season the atmosphere was constantly charged 
with fine dust Standing on the top of the tower, one finds oneself the centre of 
ii wilderness of yellow day, appalling ill its monotony. 



Pig. igi- 


The above fig. (29:) gives a profile of the tower and the platform on 
which it stands. 'Die latter is 9.6 m. high, so that when the tower is looked at 
from tins bottom of the depression on its western side, it appears to be twice the 
height it actually Is. and so when seen from the north and the north-east. On the 
south-east and south the platform is not broken down, but connects with the plat¬ 
forms that support the houses B, C* and D; so that when it Is viewed front that 
direction, the tower appears to be a good deal lower. 

On its western face, where there is no timber, the profile of die platform can 
be 1 leautifuUy seen. Six different layers or bands of hard day material, with verti¬ 
cal edges, project here after the manner of cornices, and arc separated by layers 
of sand, which shelve down from one day band to another, Ihe heights from the 
bottom of the depression to the upper edge of each- day layer successively are — 
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In another part of this volume f have given an anal} sis of the contents of 
each of these layers (see p. 46S above). I will therefore only add heft; the results 
of the preliminary examination which 1 carried out on the spot, The different layers 
are to some extent shown on PL 65, 

Layer 1, the lowest level in our profile, is 107 cm. thick, anti consists of 
fine, yellow day, without any discernible organic traces — iu> mollusc-shells. Layer 
2 h 55 an- thick and consists of the same fine dusty clay, in places alternated 
with very thin layers of sand. At intervals it is interpcnetrated by the roots of 
plants; no mollusc^helk were found, Layer 5 is 75 cm, thick and contains 
remains of plants, especially roots of kamisch, as also mollusc-sheik. The same 
characteristics are repeated in layer 4, which is 52 cm. thick, though both the 
vegetable remains and the mollusc-sheik arc more numerous, leaver 5 is 40 cm, 
thick and contains numerous organic remains. The top layer, 6* upon which the 
tower stands, contains an abundance of mollusc-sheik and plant remains. This layer 
too k about 40 cur thick Thus; taken altogether, these layers of clay have a 
thick ness of 3.69 m.; the intervening sand reaches therefore a total thickness of 5.91 
ni. At different periods alternate layers of sand and clay have thus 1cm deposited 
on the bottom of a large lake, a lake that was considerably older than die historical 
Lop-nor. At the time when the tower was built the youngest or uppermost layer 
was firm ground, and the northern shore of the lake of Lop-nor was to the south 
ol the tower. The regular, horizontal character of the deposits and the moEEusc- 
shelk prove that the lorrrver were laid down as sediment in a freshwater lake. Rut 
the absence of organic remains in the two lowest layers seems to point to a lake 
with sail. water. It is quite easy to imagine the local changes which would cause 
this salinity: it can only have been caused by an alteration in a river-mouth or by 
the cutting off of a portion ol the lake. But the laying down of a sedimentary 
deposit to the thickness ol g.n m, under the circumstances that now prevail would 
obviously require a very long period of time. The regularity in the alternation of 
the day and sand layers points unmistakably to a periodicity in the lake or in the 
river. One might suppose that the lake, w hich at that time extended a considerable 
distance north of Lou-lan, used sometimes to contract, whereupon a sandy deposit 
would spread itself over the clay sediment This would be followed by a further 
expansion of die lake, anti that would give rise to the formation of a fresh deposit 
of clay — a transgression in miniature. There is however yet another way of ex¬ 
plaining the pronounced character of the alternation of layers, namely by changes 
in the lowermost couhk or the river. If for instance, just before discharging into 
the lake, the river traversed a reed-grown basin, the water would there be relieved 
of all its sediment and would issue into the principal lake dear and bright. During 
a period such as that it would be mainly drift-sand that would settle on the bottom 
of tlu: lake, that is to say in the particular part of the lake we are considering, 
which in ail probability was not very far distant from the short, for no hand has 
been able to travel as far as the centra! parts of the lake. Aft** the reed-grown 
expansion became filled with mud or after the river changed Its course, its water 
would enter the lake charged with sediment, and so the mud or day deposits would 
again, secure the upper hand. Sand docs of course occur in the clay deposits and 
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day in tin: sand deposits; but in the former ease the day Ls decidedly predominant 
and in die latter the sand* 

On 7tli March we tramped on foot 14 km. towards the north* west, passing 
immtoiatelv south of the tower of the 3rd March, then crossing, twice, our route 
of the same <late, anil passing the three smalt houses with the bnck fountouons. 
Immediately south-east of this little village or steading we came upon another day 
tower, in "a state of ruinous decay, which we did not six- on the former occasion 
because of Sts ijreat resemblance to an ordinary clay mound or jardang. Here 
a -ain. then, we have a village protected by a watch-tower. It is true, we found no 
mins of houses beside the tower of the 3rd March; but the existence ot the tower 
bears eloquent witness to the former existence of a village, which has now completely 
disappeared. Yet we did observe a solitary beam or two now here, now there, all 
soft and crumbling to pieces, the last lingering remains of rained houses. My men, 
who were regularly scouring the entire neighbourhood in search ol rums, several 
times ret totted the existence of similar beams, but they were always insufficient to 
warrant any further inferences Vicing deduced from them. One ol my Cossacks hail 
discovered however, some kilometers north-west of the village with the three de¬ 
tached brick houses, a solitary small house, but we were now unable to find it 
again. Without a clav tower to serve as a beacon it is impossible in that tot region 
in' find again any definite, fixed (mint which has been touched on on a previous journey. 
The clay mounds look like walls, groups of standing poplars like the vertical posts 
of houses: you are deceived and disappointed time after time- ^ 

To travel to die north-west in a country like that is to the highest degree 
tiring and trying to the patience* for you have to cross up over cadi successive 
jardang and down over each successive wind-eroded gully, and have to tack back¬ 
wards and forwards repeatedly to get on at alb 'File poplars that srill remain 
standing form grou^ and rows, stretching In exactly the same direction that they 
do beside the Tarim and its lakes; hut it is impossible to trace out any sure boundary- 
line* tor the former lake by means of them In most cases it Ls impossible to make 
out on which side of them the water extended. In some places the kamisch is 
extraordinarily abundant, forming a thick, shaggy carpet The stalks arc seldom 
more than i to 2 dm. high, and are crammed full ol sand and salt, and burst at a 
touch. The leaves on the other hand are often fairly pliant. The vegetation here 
is always on the elevated portions of the desert, as it is in those parts which have 


been already described. 

At length we reached our own camping-ground of the year before, and were 
easily able to convince ourselves that the day towers which we had then seen were 
die iame as those we had just visited. Two or three kilometers farther on we came to 
another village, which one of my men had lighted upon. This proved to be especially 
interesting- Generally speaking the work of destruction had advanced farther here than 
at the village where we encamped, and from such fragmentary ruins as remain it was 
difficult to make out how many houses there had been; perhaps there were eight, perhaps 
mure, three of them are however well preserved, and L was able to measure them. 

This village, like that where we encamped, extended in a long line towards 
the south-west, the direction in which the prevailing wind blows, and begins with a 
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toiver, though one o! insignificant dimensions. Its circumference is 22-3 m. .inti its 
height 2^s m* t its shape being that of a cube resting on a wind-modelled platform, 
(see the upper photograph on PL 74). Sixty-three meters to the west of it stands a 
'vail 9 -® 1 m * long, or rather it is a palisaded fence ol widifes and brushwood, and stretches 
X. 52 0 \V, From its wtsteTh end it is 240 m, to the north comer of the house C. (PL 75), 
which, (it conjunction will) two others, appears to have formed a ^eh -contamed complex. 
The frame-work oFaH these houses consists of massive beams and posts, and also to some 
extent of vertical posts. The house C measures 17.4 m. by 84 m.; the house 11. 7.^ 
^-7 ht-^ the house IL %.&} and 5,5; m. I his last was undoubtedly the principal 


building, the other two forming its sidr-wings, and the three inclosed between tenth 
a hollow square or court-yard, 30 m, long by 16 m. wide. The facades of the two 
wings, which face the suuth^&Sfc, He along the same line and stretch towards the 
* * VV ‘ ?* **** to have been shut h by a fence of palings. Zugh 

it was no doubt pierced by an ornamental entrance-gate like those which are now 
uset to distinguish a jamm or a temple. Apart from a few fragments all that remains 
ol it are two immense posts prostrate on die ground. North of the houses U and 
L there is a Wall Or jialisadc, 3.75 frj; long, which, like A, possibly served merdv 
lLS a l jrotim * 011 against the wind and the drifted, though it is more likely that it 
represents the last surviving portion of some outhouse or him 
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At the distance of ejS m. S. 42 0 W. from the house D there is another similar 
palisade. 13-> m. long, and south-west of that again yet three others like it: the 
last of these Itad evidently been a small hut. 



l%* *cm- 


rite little rectangular house B is especially inter,sting. As usual it stands 
upon a day platform, and its foundations consist of lour powerful I'earns. It was in 
this house that we found not only the greatest quantity, but also the most beautiful, 
of the wood-earrings in the entire area of the ruins. The devices consist lot the 
most part of round lotus leaves and graceful floral arabesques of a conventional 
pattern. Besides these, we also discovered latticed windows of different geometrical 
patterns and figures, turned spirals and pinnacles; these no doubt once adorned the 
roof of the little house, which can hardly have been anything but a temple. 
Amongst die objects I brought away from this place is the wooden image of a 
.nun, which 1 took to be an image of Buddha, though Mr. Himly doubts this. It 
was probably only the frame-work, or rather the core, of a figure which was cased 
with some other material and painted. A few faint traces of rod and white on some 
of the planks point to their having been painted as well. From the geographical 
point uf view It was particularly interesting 10 find in two pieces ol carving repre¬ 
sentations of fish interwoven amongst the floral arabesques; possibly these last may 
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have been aquatic plants; the gill-slits as well as the scales near the tail arc espe¬ 
cially distinct. It may be pretty safely assumed, that the inhabitants of this place 
would never have thought of using ftsh as an essential motive in tie ir decorative 
work had not fish played a prominent part in their means of sustenance, and been 
fount] in the immediate neighbourhood. In this respect these artificially carved 
fish may almost be regarded as a sort of representative fossil * which, even though 
we had discovered no fish-bones, mollusc-shells, or other proofs of the existence of 
a lake, would speak eloquently for the presence of collections of fresh water in the 
vicinity. But the discover}' of fish-bones and of representations of fish puts it l*eyond 
all doubt, that the inhabitants of this locality lived in great part upon fish and used 
fish as food, just as the modern LopUks do. but the modern Tibetans do not The 
only difference was no doubt this, that whereas fish form the principal fond of the 
Lopliks. agriculture and the keeping or live-stock were in Lou-lan mom important 
than fishing. But in spite of our most diligent search we never found any remains 
of canoes or oilier boats; but then any that may have been left by the lake-side 
would he exposed to more rapid destruction than the moor resistant and solid 

A large plank, zz ctn. in breadth, was carved 
from end to end with figures of men. each, like 
the seated figures at the village where we encamped, 
under an arch, and with distinct traces of an aureole 
or glory' round each head*. Of this [dank, which 
was unique of its kind, I brought away a specimen. 
Fragments of two smaller pieces of plank show a 
man sitting* the knees, crossed feet, and left hand 
being well preserved; the clothing is a good deal 
folded. 

Upon comparing together the wood-carvings 
which we excavated it is speedily apparent that the\ 
fall into two different classes in respect of size. One class embraces strong planks 
2 1 a m. long* the other thinner pii^es 41 to 55 cm. long. The former class were 
affixed partly m a horizontal position, as cornices or panels, partly in a vertical 
position, for instance the planks with the human figures. These Were however inclosed 
in square frames (see fig, 295), each frame containing a separate design, such as 
a large lotus flower with four or eight leaves* or an open-work pattern. 

All the timber that lav on the outside of the heap of ruins was injured by 
the winds and the weather; the only portions that are in a good state of preserva¬ 
tion are those that were covered with sand and dust (see by way of example the 
very fine detail shown on fig. 294), 

Beyond die carvings we found nothing here except a red cord, which mas 
have been used to hold together the beads of a rosary; a number uf small primi¬ 
tive earthenware cups; a small slab similar to those which in Chinese and Tibetan 
temples are wont to be placed in front of the idols to arrange the sacrificial bowls 

lUusraitons of aII these wood-earvmgs will be found in Prof. A. Conradr'* ordixolo&fcal 
pan of thii work. 
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on; some Chinese capper corns; and — the most important of all — a tablet of 
wood, 4x6 cm., crowded with lettering, the nature of which l leave it to the 
specialists to explain* 

file two wings of the building were devoid of ornamentation. The answer 
to the question* as to whether tills little temple was thus tastefully and richly deco¬ 
rated on the inside or on the outside, must be that It was probably on the inside. 
The structure is not so big but that It is quite conceivable, that the whole of the 

interior may have been decorated in this manner. As J have stated, the carvings 

were also painted- In what way the various parts, the planks anti squares were 
fastened together cannot be determined, though the latter were evidently used to 
break the continuity of the former. The large plank shown on one (if the plates in the 
ardutulogical part and also on tig. 294 shows plainly that the pattern was not 

contained entirely upon it, but ran over on to the adjacent planks, which must 

consequent]\ have touched it- Yet even with the help of all the fragments that 
survive, it would be too rash to attempt a reconstruction that would be likely to 
carrv anything like conviction The ground-plan of the edifice may be inferred from 
the four massive foundation beams, with the holes cut in them for the vertical posts. 
It may be assumed that the doorway and door* or double doors, had the same 
appearance as those of the house M (village at Camp CL 1 X)* But here again we 
have no sure means of deciding what the roof was iike. The turned spiral also 
shown on the right of one of the plates in the archaeological part may possibly 
afford some slight clue. Although we found several of these, we only brought away one 
as a specimen. They were probably used to decorate the roof ridge* or its horns. 

] observed roof terminals of this kind on every temple in Kum-bum, the architecture 
of which is greatly influenced by Chinese models; though the temple buildings at 
Hemi are constructed in the Tibetan style* With regard to the temple and the 
larger houses of Lou-lan* we may be quite certain that Chinese models had a far 
greater influence upon thdr builders than they had at Kum-bum* If then the small 
spirals of different sbus (the largest is 57 cm. high) of which i have been speaking 
were employed in the manner indicated, lire roof can hardly have presented any 
other form except that of the usual high-pitched Chinese ridge with gently up- 
curving horns at the ends. 

This neighbourhood too, in the extreme west of" the villages we discovered, 
was virtually free from drift-sand. It was only on the south-west side of the jardangs 
and mounds that an occasional small dune had accumulated. In the vicinity of the 
temple mollusc-shells were extraordinarily abundant* and very often the)’ lay in heaps 
in the little hollows* having been swept together by the wind like withered leaves* 
In consequence of the uninterrupted wind-erosion an increasing number of mollusc- 
shells continue to be shaken out of the clay deposit which formerly settled on the 
bottom of the lake. We often used to see them sticking like white dots all over 
the sides of the jardangs; these were of course only half exposed, but as the corra- 
sion continues, they wilt gradually become loosened and fall out* 

This concludes iriy brief description of what was to lie seen on the site of 
our two visits, unfortunately too short, to the place* The mins, consisting of four 
villages and a solitary tower, stretch along a line that nuts from N* 6o Q W* to 


S. 6o c L. I he two outside ullages in east ami west are the largest, and lie i4 
km. apart This general |>osition proves that they stood in part beside a tolerably 
straight road, and in part on the shore of a lake. It may quite safely be assumed, 
that this road was connected with the old road of which I discovered distinct traces 
in 1896 while travelling between Korla ami Jing-pcn. The traces in question con¬ 
sisted principally of potajs or watch-towers. I wo of these, standing Inrtween the 
Kontsche-darja and die Kuruk-tagh, are reproduced in figs. 34 and 35. These two 
clay towers have, as will be seen, a very different shaj>e from the large tower at 
Lou-lan. 1 hey are truncated pyramids, while die latter is a truncated cone, at all 
events in its upper part. Moreover they are hollow iaside and once contained a 
stairway to the summit. The materials of all the towers alike is however the same, 
namely clay, built round a frame-work of posts and branches of trees. One of these 
quadrilateral towers was surrounded by a similar quadrilateral wall (fig. 35). In any case 
all these ancient remains belong to one and the same vigilantly guarded road along 
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the southern toot of the Kuruk-tagh. If you were to proceed successively from each 
of the groups of ruins 1 discovered to the next, and were to endeavour to follow the 
probable course of this ancient highway, you would in all probability find several other 
old rums As for Lou-lan, it was simply and solely by pure chance that I was led 
to visit die four Villages. Why then should there not be others like them on bodi the 
east and the west! Between Jing-pen and Lou-lan I travelled indeed for the most part 
in the bed of the kuruk-darja, and there may have been ancient villages on its banks 
which we did not see. It is the configuration of die country that makes it so diffi¬ 
cult to discover the rums. It is quite possible to go past the rums of a house- at 
a distance of only twenty meters or so, and yet never be aware of their existence, 
koslo f does not speak of any rums along the as/in-jo/ to Tung-chuan; but this 
cannot of course be regarded as a proof that none exist. For, in the first place 
the road between Lou-lan and the existing Tung-chuan is entirely unknown; and in 
he second place the eastern half of the road may have had quite a different posi- 

.0,1 m the desert from what it has now. Future exploration in this region will 
beyond doubt result in yet further discoveries * 











CHAPTER XLVI. 


TRANSCRIPTION OF GEOGRAPHICAL NAMES 
IN CENTRAL ASIA. 

By Dr. K. B. WlKLUND. 

Nobody who studies at all closely the geographical or historical literature of 

any part of the world can help feeling at times hampered and impeded by the great 

and unexpected difficulties put in his way by the names of the geographical and 

historical localities he is dealing with. This Is not indeed so likely to be the case 

if his study is concerned with any of the older civilised countries, for in them the 
names of towns, lakes, mountains, and so forth have gradually acquired time-ho¬ 
noured, official forms, which naturally find their way into books. But when the 
investigator turns to the older literature of his subject, it is too often difficult for 
him to identify anti recognise again the names he there meets with; he is bewildered 
by the strange forms they assume, and all too easily he is misled into giving them 
a false interpretation. And even when he confines his attention to modern litera 
tures, ami chances to discuss with a philologist some of the time-honoured topogra¬ 
phical names, which are used by everybody, scholars or not, without the slightest 
suspicion, both in speech and writing, he may perhaps be told, no doubt to his great 
surprise, that the philologist looks very much askance at some of these well-known 
names, and pronounces them to be in some way or other corrupt. Sometimes indeed 
the criticisms of the scientific may l>e so convincing as to constrain the authorities 
to subject the local topographical nomenclature to an official revision, as happened, 
for instance, recently in Sweden. 

Swedish place-names have been perverted in several different ways and by 
several different means. Frequently the belief has arisen that this or the other name 
is a distortion or curtailment of some well-known word, and the attempt has lx*en 
made, by incompetent persons, to correct it and put the »right> word in its place. 
For instance, the town Simrishamn used always to be written Cimbrishamn, under 
the erroneous idea that it derived its name from the ancient Cimbri. 'Hius we have 
here an instance of >popular etymology>. There Is no branch of linguistics which 
has been so popular with the great public both in Sweden and elsewhere as the 
explanation of place-names, and within the limits of this science there Is no depart¬ 
ment within which dilettanti, destitute of knowledge and ignorant of logic, so often 
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anti so eagerly give free rein to their fancy as in the interpretation of place-names 
— just that brand) of the science of philology which the trained investigator re¬ 
gards as the most difficult, and as making the severest demands upon his knowledge. 

A vast number of other place-names have been corrupted by faulty hearing 
or faulty spelling at the time the locality was surv eyed, or as a consequence of de¬ 
ficient local knowledge on the part of the persons from whom the topographers have 
chanced to seek their information with regard to the various localities they have 
studied. Nor have the maps been subjected to the revision of a scientific philologist 
before being printed; anti once they are printed, they have been regarded, con¬ 
sciously or unconsciously, as authoritative and unalterably correct. 

These reflections, suggested by the history of place-names in Sweden, may 
without any very great change be applied to Lhe study of the nomenclature of several 
other civilised countries. Whence we see, that place-names are corrupted by those 
who Study them even when they have themselves from childhood spoken the language 
to which those names belong. How much more easily therefore, and how much 
more frequently, will lhe place-names be corrupted when the Language to which they 
belong is not the mother tongue either of the observer who records them or of 
the scholar who edits diem, anil who have either a very slight knowledge, or none 
at all, of the language in question. In such circumstances it k evident, that mistakes 
are unavoidable, anil indeed they may be expected to be I airly numerous, especially 
when lhe observer is not a trained philologist nor can possibly be so. 

To ensure absolute and complete accuracy in the topographical nomenclature 
of any region, the names ought therefore to be recorded by a skilled philologist. 
Nor is it sufficient that he should have had a thorough grounding in the general 
study of philology; it is equally indispensable that he should know die dialect spoken 
in the region under investigation, no matter whether it Is a dialect of his own 
mother-tongue or of some other Language. To philologists this statement is self- 
evident. lo non-philologists it may possibly appear ton exacting. It will not be 
superfluous therefore if 1 illustrate the point from my own experience as a student 
of the Lapp dialects. Whenever I visit a fresh dialectal region, I find invariably 
that the observations 1 gather during the first few- days regularly turn out to be 
more or less defective and inaccurate in respect of various minutiffi* The reason 
oi this is, that tor the first few days my ears are not yet accustomed to the new 
dialect. And this happens notwithstanding that I am familiar with investigations of 
this character, that 1 possess more than a theoretical acquaintance with phonetics, 
know the Lapp language and do not possess a too insensitive ear. hi the case of 
a less practised inquirer, the errors would not be confined to minntkc alone, but they 
would extend to more important matters, a thing which may indeed also happen in 
the case oi even a very well-trained observer* l or it k no easy matter to hear 
correctly, perfectly simple though this may seem to the layman. In place of the 
more or less unfamiliar sounds that arc pronounced by the person you are question¬ 
ing, you unconsciously substitute sourids you are familiar with that most closely re¬ 
semble them, and often a pretty considerable time elapses before the difference is 
perceived. Very frequently it turns out, when you come to sift and arrange the 
materials you be collected, that the difference Is one of no consequence, and In 
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fact immaterial; but on the other hand it often proves the means of suggesting a 
more or less valuable contribution to a correct conception of the historical develop¬ 
ment of the dialect or language in question. 

Hence it is, I hope, perfectly clear, that the record of the place-names of any 
locality can only lay claim to be definitive and final when it is made by a trained 
philologist who possesses an accurate knowledge of the dialect spoken in that lo¬ 
cality* W ithout that it is not possible to secure a perfecdy reliable basis tor further 
investigations into the history of human settlement in the same locality, because die 
place-names constitute an important element in such investigarions; any more than 
you can in non-philological literature obtain any trustworthy foundation for the cor¬ 
rect spelling of the local place-names. For, as a rule, the system ot transcription 
which is employed in that literature is essentially different from the system which is 
best suited to the purposes of pure philology. I he phonetic system ol most lan¬ 
guages is such that it can be reproduced only very imperfectly by means of the 
traditional Latin alphabet. Consequently for philological purjxises we ha\e to employ 
a more developed phonetic alphabet. Many alphabets of this kind have indeed been 
proposed, as well as actually used. Of these the now antiquated Standard Alphabet 
of Lepsius is |>erhaps that which Is best known by name outside of the science of 
philology. Alphabets of this character, with their array of subtle distinctions and 
strange-iooking letters, cannot however be employed in ordinary books. In these a 
far simpler system must be used, which nevertheless, i! it is to be consistent, and so 
far as it goes accurate, must of necessity be based upon, and be controlled by, a 
scientific and exact knowledge of the pronunciation of the language under consideration. 

My object in beginning with this lengthy introduction is to emphasise the fact, 
that a very' long time is likely to elapse before we can hope to obtain fixed, and 
at the same time correct, forms for the millions of geographical names which tigure 
on the surface of the earth. In many of the older seats of civilisation the place- 
names have not yet been examined — how much more therefore in the distant lands 
of Asia, of Africa, and of America 1 And l>efore these millions of names can be in¬ 
vestigated and analysed, thousands upon thousands of them will get established in 
incorrect forms, and so will come into frequent and general use, whereby the faulty 
forms acquire such a degree of authority’ that, when their correct form is at length 
demonstrated, it is -far too late to attempt to introduce any change in the established 
usage. Accordinglv we have by* no means heard the last of such complaints as that 
to which Dr. B. Hassenstein has given utterance in Peter mantis Mitteilungen , Fr- 
ganzungsband 28, pp. 382 ff. >Dass aber trotz aller Ortsverzeichnisse die Durch- 
fUhrung ciner von alien moglichen Inkonsequenzen und hehlem freie Nomenklatur 
ein Ding der Unmoglichkeit ist, solange vvir Kartographen aut das bunte Gemisch 
von Materialicn aller Nationen angewiesen und nicht in der l*age sind, selb^t alle 
Sprachen ex fmidameuto zu studieren, wissen wir nur zu wohU And even on the 
appearance of Dr. Sven Hedin’s great book the same complaint would be raised with 
regard to the Central Asian names, notwithstanding the well-known fact of Dr. Sven 
Hedin’s great linguistic attainments being a sufficient guarantee tor the belief, that 
his reproduction of the native names is lar better than that ot any ot his predeces 
sors in the same part of the world. 
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When Dr. Sven Hedin was beginning to print the first volume of this work. 
Scientific Results of a Journey in Central Asia 1S99 — 1902, he, acting upon 
the advice of Dr. E. Dahlgren of Stockholm, applied to me to know if I could 
furnish him with a consistent system of orthography to be used in the spelling of the 
place-names of Central Asia. I hereupon I drew up briefly certain suggestions to 
that end, which liad the good fortune to meet with Dr. Hedins approval. In drafting 
my proposals, I started from the following fundamental principles: 

A system of spelling that is intended to be used in a non-philologieal work 
ought to be 

/. Consistent; 

II. So clear that it cannot possibly be misunderstood; 

III. Represented exclusively by the ordinary letters of the Latin alphabet. 

A priori everylKxly would without hesitation agree to these fundamental prin¬ 
ciples; but when it comes to deducing conclusions from them, it may very readily 
happen that doubts arise. 1 feel it incumbent upon me therefore to set forth certain 
nl these conclusions, and to discuss them more in detail in regard to the new points 
of view which the discussion itself may possibly bring to light. 


1. THE SYSTEM OUGHT TO BE CONSISTENT. 

It a word contains the sound which in English Is written sh in sheep s then 
it ought not in the same book to be written sometimes in that way and at other 
times in another way; but one uniform spelling of that particular sound ought to be 
decided uj»on and adhered to throughout, no matter whether die form chosen lie the 
English .s//, the German sch y the I Tench ch, the Swedish sj\ the Italian sci, the 
Bohemian s f the Polish s* t the Hungarian s. or any other form. My claim to con¬ 
sistency in this respect will be jxTfecdy obvious to everybody. But the next point 
is not so easy, namely die agreement as to the particular sign which shall lie em¬ 
ployed to represent this sound, a sign that ought to be invariably used by all 
scientific writers in their scientific works. Let me put the statement in a more 
general form: 

Scientific workers of different nations ought to endeavour to employ as far 
as possible in their scientific works the same uniform international method of 
writing place-names. 

When an Italian, an English, or a Swedish traveller writes an account of his 
travels that is intended to be read by the broad masses of the people, then he may 
(and indeed sometimes ought to) use the method of spelling which his readers will 
readily understand just as he ought to employ the system of measurement, the 
thermometncal scale and so forth, that are usually employed in his own country; 
but if the same traveller publishes a scientific work dealing with his journey, then in 
! mures * s o( lnt ' r »at'onnl science, he ought no longer to consider national predi¬ 
ctions. Everybody who hxs studied the geographical literature of different countries 
knows how great are the difficulties which lie in the way of a comparison and under¬ 
standing of the different systems of orthography that are employed in different lan¬ 
guages. I hese difficulties need not exist, and must be gradually eliminated. 
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The demand for orthographical uniformity in geographical literature stands on 
the same footing as the demand for a uniform system of measures, a uniform ther- 
mometrical scale, and so forth. The same national prejudices and the same diffi¬ 
culties which have hitherto prevented the introduction of the metric system and the 
Centigrade thermometric scale stand in the way of the introduction of a uniform 
orthographical system. It mast be admitted, however, that even though the natio¬ 
nal scruples were overcome, there would still remain a number of difficulties in con¬ 
nection with this question of a uniform orthography, which it will be by no means 
easy to overcome. For not only can an orthographical system such as that which is 
desiderated not be established in a manner that is at once as mathematically clear, 
simple, and unassailable as a system of measures or a thermometrical scale, since 
different standards of clearness and accuracy in transcription are set up by different 
languages, and their requirements with regard to these desiderata are sometimes 
divergent; nor can these varying orthographical ideals be forced to submit to one 
rigid system without suffering material damage. Hence to seek to set up an absolute 
orthographical system is to aim at a chinuera. 

The conclusions reached by the above considerations with regard to the re- 
presentation of the sch sound may be developed into the following law: Tht same 
sound ought in writing and in print always to be expressed in the same man¬ 
ner, by means of the same orthographical sign or group of signs. In philological 
literature the following proposition is also generally observed: Hie same orthographical 
sign ought always to indicate die same sound. Accordingly the sign s y which is met 
with in a number of phonetic alphabets, ought to indicate one sound only, namely 

that which the Englishman represents by sh as in sheep, the German by sch as in 

schon, the Frenchman by ch as in chanter, anil so on. that is to say, the »voiceless sch 
sound*. At the same time the same sign ought not to be employed to indicate the 
•voiced sch sound*, which the Englishman writes si as in occasion and the Frenchman 

j as in jouer; but for this a special sign ought to be employed, for instance z. In 

a similar manner die sign s ought to be ased solely for the >voiceless s sound*, such 
as we hear it in the English set , the German ist, the French salon; whereas s is 
most commonly employed to distinguish the * voiced s sound that we hear in the 
English easy, the German gewesen , the French poser, 1 he phonetic alphabets there¬ 
fore that distinguish between a very great number of different sounds exhibit a re¬ 
markable complexity of strange signs, so that a text accurately written according to 
strict phonetic rule is wholly unintelligible to anybody except the trained philologist. 

Hence it is clear, that in laying down an orthographical system for use in geo¬ 
graphical literature the proposition quoted above must not be inverted; but instead 
of that, several of the sounds which philologists distinguish mast be included under 
the same sign, for instance all the varieties of the a sound under the sign a and 
of the / sound under the sign /. The only question Is how far it is expedient or 
necessary to proceed in this method of simplification, or to sj>eak in the language 
of philology, how broad the transcription may and ought to be. For my own part, 
1 should, for example, welcome a distinction, in the writing of Turkish place-names, 
between the voiceless and the voiced s, that Is to say between s and 2, because the 
Turkish language does distinguish between these two sounds, so that some words 
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are differentiated only by the quality of their s sound; for example, the East Turkish 
kasmak — der Gnind. Boden des Kessels oder der in dcmselben angebrannte Teil dcr 
Speise*, and kasmak — >graben, herumirren. herumstreifen*. But in this present work I 
was not able to carry out this requisite distinction, because Dr. Hedin when originally 
noting down his observations on the spot did not discriminate between the two sounds. In 
some cases I could indeed, with the help of the dictionaries, have corrected his or¬ 
thography by writing, for example muz = ice, in place of his nuts, and kizil -= red, 
in place of kisil. But too often the dictionaries would have proved of no assistance; 
for this reason therefore I had to abandon the idea of discriminating between the 
two sounds. 

Now similar questions might arise in other languages, so that it is impossible 
to decide, off-hand and once for all, how iar the process of simplification ought to 
be carried in the transcription of the geographical nomenclature. 

II. THE TRANSCRIPTION OUGHT TO BE SO CLEAR THAT IT CANNOT POSSIBLY 

BE MISUNDERSTOOD. 

If I write the East T urkish word for >stone> in the French way as inch, then 
the Englishman would pronounce it as tat sc h and the German as tack, with the 
guttural sound, whereas the final sound of the word is in reality the same as the 
English sh in sheep. Consequently the spelling lack may easily be misunderstood 
by the non-philological reader, and therefore is not a convenient form to adopt. 

If, again, I write die East I urkish word for > great*, which begins with die same 
sound as ch in the English child , in the English way as chong, then the Frenchman 
will pronounce it as sekong and die German with the guttural. Consequently the 
spelling chong may easily be misunderstood, and is therefore not a convenient form 
to adopt. 

The first sound in the last mentioned word is com|>ounded of two others, 
a / sound and a sch sound. It now 1 represent the sek sound by sh , and conse¬ 
quently write task; then, to be consistent, I ought to write the latter word tskong. 
But this word may easily enough be interpreted as ts + hong, that is to say as an 
> aspirated* ts -f ong. Aspirated ts sounds of this kind do occur in the Indian languages, 
in Tibetan, in Chinese*, and so forth, and must not, either in the scientific or in the 
broader transcription, be confounded with the ordinary ts. But even though in the 
broader transcription one were to embrace ts and ts/f under one common sign ts , 
or tor the aspirated ts were to choose sonic other sign, as for example ts, the 
sign tsh in the sense; of tsch (the English ck) would nevertheless be strange and 
unfamiliar even to the ear of an Englishman, and one would always be tempted 
to pronounce tsk as an aspirated ts , and not as tsek. Consequently the use of tsk 
ma\ easily i>e misunderstood and therefore is not a convenient form to adopt. 

\\ e have already seen that the form ck is not suitable to express the sek 
sound, and the consequence is that we cannot use tek either to indicate the tsek 
sound, which is a compound of t + sek. 

I he Swedish way of spelling the words would be tasj and tjong; but here 
the sj and tj might readily enough be taken for palatalized s and /. A Hun- 
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garian would write the two words fas and c$ong t while a Pole would spell them 
lasz anti czong: but it hardly needs to He said that these forms are not to be 
recommended. The Bohemian fas ami cmg would perhaps be the forms that 
the philologist would most prefer, because in philology works the rounds in question 
very often are expressed in precisely this way; but for those readers who are not 
philologists ihese si;^ns would be incomprehensible, to say nothing of dieir being In 
conflict with the third principle laid down below* 

Hence there remain, so far as 1 am able to see, only the two signs sch and 
/sch, which are not very likely to be misunderstood by any civilised nation* I he tact 
that these signs happen to agree with the German methods of orthography is really 
a matter devoid of importance* seeing that we have agreed to disregard all national 
susceptibilities* Moreover both these signs are well known already tu everybody 
from a host of maps and books of travel. 

These two sounds, sch and fsrh t are voiceless sounds. The voiced sounds 
which correspond to them are indicated by the English sign si in occasion and by 
j in joy respectively, in French (the former sound only) by j in jouer. in Italian 
(the latter sound only) by gi, in Hungarian by zs and dzs> in Polish by - and dk 3 
in Bohemian b> s and dk and in philological works often by s and j. Thus there exist 
various methods of writing the sounds in question, and none of them can be recom¬ 
mended for use in geographical literature, either because they are not clear and 
unambiguous or because they are in conflict with the third principle discussed below. 
If we were to employ- the English j, it would be read by a Frenchman as i, and 
by most other nationalities as j (= English y m )Wj. In Dr. Hedln's work there 
does not arise, it is true, any special difficulty in connection with these sounds, be¬ 
cause when noting down his observations on the spot, he did not discriminate be¬ 
tween i and s (any more Mian he did between s and s); consequently there was no 
need for me to devise any suitable combination of signs to reproduce r p and indeed 
the problem appears to me to be almost insoluble* I had therefore merely to find 
a convenient sign to represent d + z r which Dr* Hcdin wrote dj in analogy with fj 
= / + T Most people would however interpret this dj as d - j, that is to say, as a 
palatalized d, and for this reason I decided that it would not be clear, and conse¬ 
quently would be misleading, I chose therefore as being the least ambiguous the 
combination of letters dick, which is frequently met with in German books* I bis 
shows not only that one has not to do with a palatalized d. but also diat the spirant, 
when It immediately precedes a consonant* Is not a voiceless /, but a voiced d. 
When pronouncing dsch the immediately following sch generally tends unconsciously 
to become voiced, and the result is the d: lhat was desired. 

In addition to the spirants already discussed several languages have a number 
of others, which cannot without great inconvenience be replaced by any of the five 
spirants that occur in the traditional Latin alphabet, /* //* j\ s, :■* and yet they must 
be expressed even in geographical literature* One such sound is the voiceless inter¬ 
dental spirant, the English fit in thick* The sign fit has been used almost tradi¬ 
tionally as the sign of Lhe spirant in question, and it Is employed without hesitation 
in, for example. Icelandic names, where it is put in place of the Icelandic |e which 
Ls a violation of the third principle discussed below. For the same good reason dk 
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h nearly always employed to represent tire corresponding voiced spirant — I cel *\ 
EngL tk in Uteri. 

Phonetically the spirant tft is related to the »explosive. ( in precisely the same 
manner as the spirant dh is related to the explosive d. Hence we obtain the fol¬ 
lowing simple rule of transcription: If it becomes necessary' to invent a new sign for 
a spirant, put an h after the sign for the corresponding (.' homoorgan>) explosive. 
Agreeably to this law, the voiceless guttural spirant is indicated b\ kh, because the 
corresponding explosive is % and the voiced guttural spirant is represented by 
gh , because the corresponding explosive is g* In this present work however I 
have not quite seen my way to employ the sign kh, but Have used ch instead of it, 
but in reality this is not at bottom such a great departure from the consistency 
aimed at as at the first sight it might appear to be. For the letter , is an old- 
established sign for the k sound; indeed the latter is in the Romanic languages 
constantly indicated at the present day by the sign t\ Compare also the English 
tome* ran, anti so forth. In accordance with old philological tradition the sign 
t /t\ and not M, should be used as the sign to indicate the voiceless guttural spirant 
provided one does not make use of the sign _t% a sign which Is hardly suitable for 
geographical orthography, because tn the alphabets of the usual civilized nations this 
sign is equivalent to k$. I he l xreek letter / is also used in this signification, but 
we are debarred from using it in die present case by principle III (below). The use 
of the sign fk is of course attended with this danger, that in English it is equiva- 
lent to tsch and in French to sch, and it is only in German that it is a guttural 
sjurant. All the same 1 have felt constrained to employ it in place of kh, which 
occurs in no language with the same significance, because by so doing, we are at 
liberty to use the latter sign to indicate another sound, of which l will speak 
presently. 

According to the rule [aid down above, the voiced guttural spirant [ — Ger- 
man g in il <igeri) Is indicated by gh, a sign which has indeed been generally em¬ 
ployed for that purpose not only in philological works but also in others. 

As additional terms in the equation t:th = d:dh = k, t: kh y tk = g;gk we 
might also have p: ph and h:bh* The voiceless labial spirant is however usually 
designated in the Latin alphabet by / and its voiced counterpart by v. In this way 
ph anti bk f which otherwise are demanded by the consistency aimed at above, 
are left free to be used to represent other sounds, and what those sounds art we 
discover when we turn to the languages of India. In these there occur entire series 
of aspirated explosives*, which are differentiated from the usual explosives A b, d, 
1 % g t by being immediately followed by an aspirate, a sort of h sound. It lias long 
been the established practice when transcribing into the Latin alphabet to represent 
these sounds with the signs ph, M, i/i t dk. kk f gh. Hosts of examples may be 
found in every map ot India. A number of similar ph f kh etc. are found in the 
Indo-Chinese peninsula and in several books about China. 

If, then, a place-name is encountered outside of classical literature containing 
die signs ph or bh , we may generally be quite sure that It is intended to represent 
an aspirated / or b , not the corresponding spirants / and v. Again, if we come 
across a th or dh, we cannot without closer examination decide whether it is Intended 
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to represent an aspirated / or d or a spirant j> or <F If the name is an Icelandic or an 
English name, then it is a spirant that is meant; but if it belongs to one of the tongues 
of India, then it is an aspirated explosive which is intended- \V e could of course easily 
decide to get over this difficulty by indicating an aspirate after an explosive by the 
sign 1 (k\ p\ / etc,), this sign bong already used in various books about China* The 
signs kh* dh, glt< etc. have however in Indian names acquired such authority, and 
have become so well established in this particular meaning, that it would be quite 
lm possible to introduce a change in this respect. Hence it is. it seems to me, neces¬ 
sary' to let these signs with h represent both the aspirated explosives ami the spir¬ 
ants according to die linguistic province with which we are dealing* Thus the signs 
ph and bit will general3y represent explosives, and it might Ik- advantageous to let 
kh stand for the explosive and (h for the spirant. 

In addition to the usual k there occurs also in Turkish, anti in Semitic 
and other languages, a deeper or velar k A which is often written q in both phi¬ 
lological and geographical works. This sound occurs also in the Turkish dialects 
of Central Asia, and for | philological reasons it would be interesting to have .1 a per 
dat sign to indicate it, and write, for example, pzil = red, an orthography which 
cannot very well be either ambiguous or misleading, though perhaps the distinction 
may appear to man) to be too refined* But as Dr. Hedin in making his observa¬ 
tions did not discriminate between q and l\ I was of course unable to carry out 
the differentiation* 

In the traditional Latin alphabet j represents the same sound as the English 
letter y in yen***, a sound represented in most languages by j. It is obvious, that 
the sign j must be retained with its original signification, all the more as the sign y 
is required to indicate a certain vowel (see below). 

In the Latin alphabet as in most modern languages : J is used to represent 
the sound which we hear in the initial letter of the English visit* This traditional 
usage of the sign v could not therefore* obviously* be departed from, or yield place, 
for instance* to a\ as Dr* IJ. Hassenstein desired in Pelermantis Mitieilutigen^ Er- 
ganriilt* 23, p. 383* It is indeed true that in original German words the r* sound 
is indicated by whereas 2/ is pronounced f\ but every educated German knows 
also that his mother-tongue contains a number of loan-words in which the u sound 
is represented by the sign (e. g. I h kal. Not'dle etc). Consequently this letter r-, 
when it occurs in place-names, cannot be ambiguous even to a German, If the 
sign w is to be employed, it ought rather to be reserved to express the generally 
known value of the English 'tv in tvaltr. 

l : or the ng sound, I have employed the German, English, Scandinavian, etc* 
sign ng (= English sing, German singtn). 

With regard to the vowels there Is little to be said* The signs n. t\ 0, n 
ought without any discussion to be allowed to retain their traditional values - French 
a, c, /, 0* on. German a* / 0* //* In many districts there occurs an opener t 
sound which requires to be separately indicated, and for this purpose the generally 
known sign a is the most convenient* Similarly the sound value of the sign v is 
everywhere recognised* even though there are several languages in which it does 
not occur. The sign il is required to express the sound which the French indicate 

tied in. Jitiruty in Cmlrai tl Sj 
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w ail d Germans anti Hungarians by ii, while the Scandinavians write it v. 
In the more popular account of his journeys which preceded tills present work Ur* 
Hedin indicated this sound in the Swedish way with a r; but as outside of Scandi¬ 
navia and Finland (and in certain loan-words in German) this value of the sign is 
not known, 1 thought it better to substitute for it the more generally known and 
more widely used it. In this way the sign y becomes free for use as the sign to 
represent the back t sound, which occurs in many Turkish and Slav languages 
(I r >1 Esli i ), and it is in this way that the sound has generally been represented. 

Id. THE USUAL LATIN LETTERS ONLY MUST BE EMPLOYED, 

It may seem superfluous to adduce special proofs of the necessity for this pro¬ 
position* In an alphabet designed for the use of philologists* all possible signs and 
letters might of course be used* because It is part of the philologists" ordinary training 
to understand phonetics and phonetic signs; but we cannot ask people who are not 
specialists in philology to have a knowledge of such letters as J, f* A, m, ii t g, and 
several others. The only letters outside the common usage which J fck that I might 
permit myself to employ in my orthographic system are ii. if, ii, signs with which 
every well-educated person may be assumed to be familiar. 

Concisely, the orthographical system which has been employed in this work in 
ihe transcription of the geographical names of Central Asia is as follows: 

Vowels 

a. ft, e, i t 0^ it, u, iL 

Consonants 

Explosives b, ti 7 g y /, p, A 

Spirams /, cA (as in German nacA), gh (German Wagat), A, j (English fou), * 
seA (English sheep), [is,-A (Eng. child), dsck (Eng, jef% v. 

Liquids and nasals /, m t «, nr, ?% 

I trust that in this system I have succeeded in satisfying the requirements 
bodi of theoretical correctness and practical utility, that I have successfully kept in 
view the limitations which external circumstances impose upon the successful carrying 

out of the scheme, and that I have worked out an orthographical system which rises 
superior to national predilections* 


When Dr, Hedjn consulted me with regard to the spelling of the Central 
Am. 111 place-names, I submitted to him a rough sketch of die orthographical system 

:Z h J'n r d .T U "’.“ pI r and ^ { y in EW **5 in & preceding 

b £ , r e tlme t0ld I,im that 1 cou!d n « venture to be answer- 
iL V pr „ acuea ' of !ht D-tem to the existing material, not considering 

myself competent for the task on the ground that 1 an, no specialist in Turkish 
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Mongolian, Chinese, etc. Yet at Dr, Hedies repeated request I finally lelt impelled 
to take the work in hand, more particularly as much valuable time would inevitably 
have been lost had be been compelled to appeal to a philologist outside of Sweden 
to correct both text and maps in the minute way that was obviously required in 
the application of such a system as that which 1 had drawn up. 

the sources which I had at my comm anti for the study of the East lur- 
kish dialects were: ll V am bery, Caga\ftit sc he Spraehstu (tten (Leipzig* i S 6 7 i: Sr jy 
Suleiman Efendh Cagataj-Osmanisches Warierbmh bcarbehet von Ignaa KLinos 
(Budapest, 1902): R- B* Shaw, A Grammar 0/ tin Language aj Eastern Turk is- 
/an, in Journal of the A si a tie Sestet r of ItengaL Part 1 . veil. Xl-Xl IkuluiUn. ^ 7 ?) 
ami the same author s. - / sketch of the Ittrki Language as Spoken nt hosiern 
Tinlistan {Khshghar and Yarkand ), Part II: Vocabulary, Ibid*, vol* XLYfl (Cal¬ 
cutta, 1 SSo). Unfortunately I was unable to make the use that I expected of Shaw>3 
work owing to considerable ambiguity in the sound-values that he assigns to the vowels. 
As to the relation between Radloff and Shaw in the matter of the passages which 
the funner quotes in his great dictionary from the work of the latter l do not \< n 
ture to express any opinion. l or the Mongol dialects used in the Mongol regions 
visited by Dr, Hedin there do not exist any sources whatever; compare, for in¬ 
stance* what G* J, Ramstedt says about the Mongol dictionaries in Journal de la 
Society FinturQugrimne, XXI, 2, (Helsingfors, 1903I. 

In revising the geographical names which Dr* Hedin had collected it was 
open to me to proceed in either of two ways: either L might appl> the system 
as above defined to the material just as it stood, without making any alterations in 
the forms of the words* or , when carrying out the transcription, 1 might at the same 
Lime reduce or ^normalize* the word-forms into conformity with the written forms 
of East Turkish. Upon comparing the material which Dr. Hedin had printed in 
Pd am. MitUil ., Ergatuhft 2S, with the written language, I found that the dif¬ 
ferences were not important, and accordingly I felt justified in adopting the second 
of the two methods just indicated, for by this means the geographical nomenclature 
of these regions would gain immensely both in clearness and explicitness. 

but owing to the plan of publication l was unfortunately not able to study 
the whole of the material at once, but had to revise the maps one after the other 
as they were successively finished in MS. by the cartographers, and it was only 
exceptionally that I had any opportunity subsequently of effecting such changes as 
for one reason or another seemed to be advisable, or of correcting any errors 
which I had made myself. As it happened, the first map of the atlas presented no 
very great difficulties, though even here there were many names that I failed to 
trace in the rather scanty lexicographical material that I had at my command: con¬ 
sequently these I was unable to normalize into agreement with the literary Last 
Turkish language. 

The normalizing of the place-names the meaning of which was dear consisted 
exclusively in the adoption of the above described alphabet, as also in the simplifi¬ 
cation of a number of consonants which in Dr, Hedins note-books and in his list 
of names in Peterm. MitteiL were written double. This duplication of the con¬ 
sonant occurred partly' at the end of the first syllable before another consonant (r. 
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£' jiggde, tjappgan, etc.), part!;' between the first and second vowels of the word 
(c. g. A vrrui, TiMkcnlik, etc.). In my sources I failed to find practically any traces 
whatever of long consonants, except in the case of words like lallik, where dik is 
a derivative suffix, added to a root ending with on / sound. Consequently t 
was driven to conclude, that the duplication of the consonant, which occurred very 
frequently indeed, must, at any rate for the greater part, be due to faulty appre¬ 
hension. This was a case too in which a Swede would be more particularly Gable 

to ' rr ‘ °"‘ n S t0 t b® la« *bat in bis native language a consonant at the end of a 

syllable, following a short stressed vowel, is always long, while Swedish can show us 
no instance of short, stressed vowel + short consonant + vowel, this being replaced 
by the combination short vowel + long consonant + vowel. At die same time it 

,S t *" c th “ in r ' frkiah " ords 'be accent Tails upon the last syllable: but according 
to Kadlolt. Phonctih dtr nSrdlithtn Turks prat ha. g 156, the first syllable of 
the word has also a secondary accent, and, as I suppose, it was thus which misled 

r ' . s - Swe ' jL,h CM- However that may he. I believed 1 had good reason 

to simplify the first of two succeeding consonants as well as die intervocalic con¬ 
sonant whenever I was able to get confirmation of the form of the word in the 
itcraiy anguagi. Nevertheless, as I discovered during the progress of the work, 
had sometimes been needlessly afraid of simplifying the intervocalic consonant; 
ju 1 was then, as I have already observed, too late to make anv alteration and 
tt was only exceptionally that in the text which was printed later 1 was able to 
employ a s ightly modtfied form of the name which appeared on die map; it would 
“ “ Ur3e , t: been exceedingly inappropriate to have employed different name- 
forms m the text and fa the map. The thought which dictated my scruples with 
regard to the simplification of double consonants was this: it might be just possible 
that in this or the other instance dm pronunciation might preserve a long consonant 

' ft?** '" Stl ’ ncal 1 l,,terat ' which 1 had no right to obscure by a simplification of 

spelling. Certain duplications which I noticed in Shaw confirmed my scruples with 
regard to this, and when in November 1904 a phonetically written Kaschgar text 
was tor the first time printed, namely in the journal KtUH Ssantc (Budapest), my 
sumuse was converted into certainty. The only way to obtain complete certain.; 
on Midi points as this is to make investigations in the locality where the dialect is 
ac ua y spoken; sitting at my study table 1 have no means' of determining which 
the words in which an mtervocahe consonant really ought to be written long, 
any more than a physicist can without cause alter a single figure in a result which 
u. las reached by a process ot rigid investigation or experiment. 

Another of the principles which t endeavoured to carry throtitrh was ins-tvid 

Le^ve”/fcr t’TV'b *S Dr. Hedin had done, to 

rollowbuf h d? E ,T "'T antl t0 employ gh for the low vowel words, 

fo lowmg in bus respect the spoken language. In the great majority of cases it ^ 

iL'lf ,hlS l>n " eipie ’ f ° r “ lvas Benton the face of the word 

sSLbTe 1&&XVEZ2 SSii - 

>. s , lact that 111 same word there appeared to 

be both a (at all events otulh) low and a high vowel, as for example h/W 

' 1 '” ■«—' <****- Hid any Mher bn, a BK t 
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this word, one could feel greater certainty that the u really was a u, and conse¬ 
quently a low vowel; but the Swedish u Is a high vowel, which when it is long 
approximates to ii. and when it is short resembles an 0. It now the u in L’gtn- 
darja is to be read as a high vowel the g would be the right sign for die sound 
of the letter that immediately succeeds it. otherwise gh. Clearly the simplest way 
would have been not to discriminate at all between gh anti g; in diat way the in- 
teqirctation of the sounds would have been clearer, though at the same time with 
a resulting loss in scientific precision. 

But it was more difficult to distinguish between the closed e and the open ii. l)r. 

Idedin hath it is true, made use of both these signs, but being a native ol Stockholm 
he does not in his pronounciation of Swedish make any difference between these two 
sounds, though the natives of most other parts of Sweden keep them scrupulously 
distinct. Hence I could not be perfectly sure that he had in ever)' case recorded 
the right sound, that is if die dialect does jiossess both e and ii. And upon this 
jxiint I was doubtful. Vambery seems, it is true, (p. 13) to assume two sounds; 
but in Kunos I find only < and in Radloff only ii. 1 endeavoured therefore to 
follow die latter as being the greater authority, and consequently put a in a great 
number of words, in fact in as many as was possible; but at length the excessive 
number of these <5f’s caused me to be doubtful, and on the whole I now think it 
would have been better to liave left Dr. Hedin’s orthography as it stood. It was 
then however too late. 

Whilst the work of revising the earliest maps was in progress, the dialect 
appeared, as far as could be seen, to be in essential agreement with the East 
Turkish literary language, which conclusion I had arrived at when studying the 
list of names in Peterm. Mittcil., hrgan/hft 28. On Sheets 9, io, and 11 ol 
the Atlas there occurred however a few names, which pointed to the existence 
of quite a different dialect, varying in essential particulars from the one I was 
dealing with — on Sheet 9 Muhamed Kulluning-uji , to the Kullu of which the 
corresponding literary lorm is l\uh — *his servant*, a form which occurs also in 
Shaw; Sheet 10 Ait-ottogon . the final syllable in which ought to be -gen in the 
literary language; Sheet 11 Alownni-ottog ho. die last member ol which would be 
written olaghi in the literary' language. I his feature, the so-called > labial affinity 
in vocalic harmony*, again made its apjiearance at a later stage in a vast number 
of names from the Lop country, and pointed to the so-called Eastern dialects (Rad¬ 
loff) where corresponding phenomena exist in the I cleut dialect and in the Altai 
dialect. In these cases it would be particularly inappropriate to normalize to the 
East Turkish literary' language, because by so doing one would obliterate traces 
of national elements which have no immediate connection with the Kaschgar Turks, 
but on the contrary' are possibly derived from the ancient Uigurs. For this reason 
I allowed these peculiar forms to stand unaltered. 

Having reached tins stage of the work, I was unfortunately prostrated with illness 
and for a considerable time totally incapable of work. In consequence of this Dr. Hedin 
had to continue unaided the revision of the maps and text and the application of the 
principles I had laid down. It was only when vol. 11 began to be printed diat I was 
able to resume work. In consequence of this unfortunate break it is almost inevitable 
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(hat numerous irregularities should have crept in, which neither I nor Dr. Hedin 
could prevent. Add to this, that, as I have already observed, I had no opportunity 
° studying the whole of the material collectively and all together, whereby I should 
have been able to lay a firmer Inundation for the application of the system of trans¬ 
cription adopted, and it will readily be understood that it has not always been ttossible 
to cam- out the simplification of the intervocalic consonants and the discrimination 
between e and a in a perfectly satisfactory manner. To repair these defects in the 
Index wou d serve no purpose, especially as to do the thing property a systematic 
Study ot the spoken language in the country where it is S |iokcn is indispensably 
necessary- A thorough examination of these Turkish dialects, made by a specialist 
m Turkeh, trained ,n the methods of the modern philological school and familiar 
u '“h d, ' ,letlal investigation, would pretty certainly yield valuable information also 
as to the successive waves of Mongols, Irans. and other races which have swept 
across those repons, and contribute materially to the solution of the problem as to 
the primitive home ol the lurkish peoples. And it is with the expression of the 
ho,>e. that this investigation may speedily lie taken in hand, that the present writer 
cone hides h.s labours upon the geographical nomenclature of Central /Asia, a task 
which he only undertook under the pressure of circumstances. 
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List of Abbreviations. 


A(. It. .Vlla-vinl IrflCt 

PwL = Desert 

At, - Arik (Email, 

FJ. = Font, 

Ik - Ikjir, 

Fid, = Field, 

Tfay - [tiy. 

Fo ir, - Forest tract 

Bd. « Beit, 

fsh.it = h'i*hin£ Eiminti. 

Rif = Itifiircdiinu 

fit. e Fflltil. 

Btui " Pell:!- 

FL — Fort 

[k4. ■ BoEdtelitnuiJ, 

Fit = Fortress: 

lir. ei Bridge 

Gd nii,~ { JnliiuiinL-. 

lEil. pi. : Kuml-plaCr- 

Gf, = Gott 

lifiu = Ham 

G 11 . ^ GletL 

Cs, * Quwh 

Grp. t=i Gatijr, 

Oil ^ Channel 

Cl. ~ Grate. 

Cly - Colony. 

HL - IliU, 

Oil. = Confluence. 

Ita. = Homestead- 

Cp, = Cape, 

1 Is. : 1 ItiDSf. 

Crt. = Cataract 

Hl = Hut. 

Csai. — Cararahwrtii 

Id. — hkail. 

Ctry, - C«a ti t fj- 

Imji = liUL 

Diit. - Diitrlrt. 

Inh, tf- -- Inhabited tract 

Des-ha= lieHmed bontedttA. 

Kitni, ~ Kingdom. 

Pcsfc. la = Desiccated lake 

La, — Lake, 

J »r, -JL = I>«crtod ■itm*- 

Lil. mi. E.r.'i'LiuiiJr'- 

Pt*. 3t = IC"?*ned station. 

Lg. — IjisotHi. 

IJfi-i. yil — Descried vilbge- 

Lp. ~ Loop. 

lUn- = Pattl- 

LtLbd, - l,n!ml l>ed. 

Pfl- — OHM* 

Ma — Musar. 

Ppr, = IVfitfssion. 

Ml- = Mines. 


Ahl msi-gbt unnesa. Str, rg+ Abbas’ Place for Car 
Tying over Canoes* I: ttS. 

Abbas kirgen-kol* l,a, Thu Lake where A. went 
down, 11:513, 

Ahflm* ktilurmefiL Fo. ir, A’> Place for carrying 

over Canoes. J: 149, 

Abdul, Des, viL A man’s name: also a mendicant, 
h 14, 7S, 224. 3^8, 43 s ff-. 5 ° 3 r jm; [ b 11 3 
129 ri. t 152 IF., 1 73 fT., ioo p 205, 214. 2 16, 272, 
£ 75 r ^4,471 ft., 486,493, 503, 544 it., 551, .Go 1. 

AlurtnL i akea of Abdul. II: 146, 1=2. 156,208,212, 

2*6, 21S, 333, 


ML = Mill. 

ku. = kuln. 

Ml = Mountain, 

kvn. Ravine. 

M- — Mountain - 

Ha. = Sauna, 

Mi. cb, — Mountain chain, 

Sd, = Sami, 

ML fra- = Mountain ran^r. 

Sd.dfi. = Sand^lune. 

SJsh- = Manh 

Sd. ht Sand-hill. 

Milt = Mouth, 

Sh, tf, = Shora-lracL 

Os, = Out* 

Sll.hd.r SMl-hcd. 

I'a gr, = Idslqcr fpolindi 

SmL Scltlemcnt. 

Bge. — i^Miaragc, 

Sou. - Sound. 

I k - E'eak. 

Sp. = Spfing- 

11 1 = User, 

SL = StAltoa- 

Fm = I'cninfiiL 

Sl, hs, = .SulioQ-hoosE. 

ThX = I'tMlL 

Slin. ~ Stream, 

^r. - iMpInr ^ravc. 

Sip. Sleppc. 

Ptiu - riottKanlory. 

Slr tg — Stmrnl region. 

| J T nr, = PfflvtnM, 

A l uib. — Tauwirti- 

Pi. = 1W 

Trb. = Trlht 

Jtil. =3 Road, 

Tr, = Tract 

Kd. eL. — Koud^ftntion. 

Tf, f. = Trade-touEe, 

Hg. Region 

Trt, = TorrcnL 

Kgc. kidge. 

Tn. = Town. 

Hiv- = Rivet. 

ViL - Village. 

Rjv. a = klver-arm, 

VE. = Valley. 

Kir, fid. - Kiier-tHStL 

VVlch. hs, =± WatfVFuil'p. 

Kiv, It. = Riwdnsixl), 

3VL = Well 


Kiv, lu. = RiieMoop- 

RiE. = RLvuld. 


AbdaJ. Kg. Hi 265. 

Abdal-koli, La. II: 214. 

Abrfnl-lschapghan, Ar. A's CanaL 1:427; II: 50^. 
Abdul Baki ning - kona- koligi. Old La, A, Bakis 
Old Lake, II: 505* 

Abdul Kakbuji- Dei. viL A, B'h House. I: iSS. 
Abdu SemciLtnoilschiighu. Prtn. A. S T a Cape- 
I: 951, 282. 

Abilu Seniet-fcakmusi. Bay. A. ST Bay. 1 : aSr T 
2S1. 

Aehun ilcsi. Str. rg. The Gentleman's Rond Mark. 
Laty. 
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Adoke-kok-alad Riv. \*a River Branch. I; 17 3, 
185, tfy; Hr $13, $S# 

Adok-ottogho. PI. As L>wd]idg-I'lilLC, E; 175, 
Adflk-Ujj. Ho. A f a House. E; 1S3. 

Agcr-asti. Sir. rg,. The Suspended Saddle. 1:185. 
Agcr Kullunc-kdii* I*u* A. Kudu's Luke. 1: i&r, 
Ageftfijchi-Vsighan'toj-bolghan-kolE-nljisi. Cn. The 
Rivet Ami, where A. V* celebrated his Wedding. 
1: 505. 

Aidu-lnilafc, Sf. Ttk GeotleiatiaiiVSpring. It; 85 . 
Aghesi-kGl. La* r Die Ijike ol A. T: ijq, -uS. 306* 
Agtkir-but.ik. Sp. The Heavy Spring because 
the spring form* a waterfall. 11: 37. 

Aghis, Str. rg. Tin; Mouth. I: 4.33, 435; If: fr. 
Aghis-kdl l*a* The Ijike tiff the Mouth. 1 : 190* 
?SS P 29,j 1f. t 469; U; 510. 

Agrr-:isti. Str, rg. TbeSuspeudcii Saddle. 1:4*13. 
Agis-kuni. Sd. High Sand, I: 55! Hi 53*. 
Ahmed-kuduh. WJ. A.\s Well. II: j 17. 
Ahmeduc’inndsdhughti. Cp. A hind's Cape. I; a Si. 
Ahmetniug-hi>Eta.d. Dry lakebadn. AhmetVSound. 
II: 508. 

A [din. Si. II: 45.4. 

AiLoilfigon, La. Where the Feast-time was Spent, 
I: 146; II: 50 , 590. 

Ajngh-aghis* Mth. The Lower Mouth, 1:390,401. 
Ajagh-ugbaii. t on. Lower Afghan. I: 191 fif., 

4^3 1 1 : J 33 t 3 S 9 t 34 S. S 9 2 t 
Ajagh-karauneliL RoL The Lower Black Goose 
Place. IiJii. 

Apgb-kbl. 1 ,ji. The Lower Lake, II: 141* T44 ff,. 505. 
Ajagh^kdtomiftdake-koschhtsch. Con. The Con- 
Buencc of (he Lower Passage. II: 5 to, 
Ajagh-ktnn-knl. La. The Lower Sand Lake. 
H: 579. 

Ajar-nor. I ju II: 38 1. 

AjdiivkdL Li. The t'rcsccntshaf^ed Lake. 11:37, 
Aj-kOl Mdl-Anatiii. Ma. Name of a Saint. IjO.p 
Aj-kbLSlel'Annam-ChodsthniD. Ma & St. My 
Holy Man A. K, M. A. I: 67* 

Ajrilghan- Con. Point of bifurcation of a river or 
a road, la rqi; H: 43. 371 ff,, 399, 333. 
Ajsatwhcke. Pro* The Promontory of A. LI: (104. 
Ajs LTLIugh■ lachjipghan, Ui* A. tfs Canal. II: 211. 
Ajsu NjjsneToli. La. A* Kin's Lake. II: 21 1 . 
AjmngU'SorutTiias!. Lp. ,V& Canoe-Passagc. L: 185. 
Ak-arik. VTl. The White Canal, I; 104. 
Ak-ato-[ngh. Mt. The Mountain of the White 
Pass* II: 285, j®6. 

Ak-baj-kuduk. AYL 'The SYell of the While Man. 
I: 372. 

Akbajning-kasch. I hat. The Terrace o f the While 
Man, I: 37?. 

Ak-basch* Rg. The White Heath lb 6. 
Ak-bxscb-kijok. Fo. tr. A kind of Grass. II: to. 
Ak-bcua h-toknj. Stp* The Forest of the White 
Head li jSs, 

Ak-bel-kum, Dst, The Desert of die White Passes. 

IL 98, 380 IT., 399, 447. 

Akduhk. Sjn I hc While Spring, H* 7-, 78. 
Ak-dischi. Sir. rg* The White J ake. 1 : a 45* 

A k- dung. HI. The White HilL b 65, 8y f iky d, 
502 IT. 


Ak-dung-dsdn^* Sd. da. The Place of the White 
Hill !:6a* 

Ak-dungtschcke* ViL The Promanton of the White 
Hill. 11:513. 

Ak-ilek. Sir. rg, The While Rim. I: 301, 
Akisch-kbl'tschcke. Ho. The Promontory of the 
Lake Current. 11: 513. 

Ak-id-sokkan-fvchol. Po. The Pool where the 
White Dog was Beaten V: 175.- 
Ak-ja ghfllwAi Ktv. Ip. The White Itodi I: 102; 
ll 505. 

\k-jant-ik ktitii, Sri, l iie While Alb igi Sand. I: 

941 H: 535. 

Ak-jar. Stp. The White Terrace. 1:88. 

Ak-jnrsik. Riv* lp. The White Lagonn L 48. 
Ak-jar^ik. Fo, tr. H; 5 t,y 
Ak.jasik. I*‘«. tr. Ihe White Lag non. 1: 39* 
Ak’jasuk. [21. The \\ lute Lagoon, h t tt. 
Ak'johi'bfflsighL Str. rg, 3: 1 03. 

Ak‘katik-arik, At* The W hite Hard (to dig) Cana!. 
L438. 505* 

AkTtatik-kdL l a. The lVhite Hard Jjike* 11:511* 
Ak-fcdi. Lp* The White Lake. 1:215,2115. 
Ak-kol. La. Ir 432. 

Ak-ktil. La. II: 2 ir. 

Ak-kum. Sd, The \Vhite Sand* I; 36, no. 
Ak’kom. Dst, 1: 40: II: 53b. 

Ak-kum. Dst, Ih 444. 

Ak-kurrniing-jtighjn LbL l*a, 'Hie Great l^ikc in 
trie White Sand* I: tit, ri j: If; 537, 
Akma-flaJ^han-kijtinik, Disr. Ttse liridge built by 
A. L 430, 

Akuing-kiiii. La, The White lode. 1: b4* 
Akmng-koml St!. The White Sand I: 64* 
Ak-drdak'daschi. Fo. tr. I he White Duck's faike. 
U: 10* 

Ak-bstatlg. Riv, The While Canal. I: 65. 
Aksakal-koli. Dry 1 21. 'flic Whitebcanfs Lake. 
I: 4Lo 

AkviL-iiiaraL St The Lame I: 21,25. 5-1* 

Ak'&atma* Fo. tr. The White Hut. It 493 Ik 532* 
554. 5 58. 589, 

Ak-schor. Sip. T'he \Vh1te Salt Mnrsl). L382* 
Ak.ftu. Pro:-. Ousts. The White Water. I: 92; II: 526, 
Ak-su. Tn, The Whhc Water, J: 3*9 48 ff, r 54, 58 d, 
66 if., jS [T. p l j r IT., 162, 30S; II: 174, 353, 535, 
566 (L, 5 S i 1, 6 o2 t 605. Ida ir. 

Ak-su-darja* Riv, I he River of iht White Water. 
I: 10 lT r 71 . 74 if., nz, 12 r, 125* j 56, 184, 201 
ib *3o, 309*353. 449 ff-. 45 ®t S 1 * ff. p 52 r ff* P 554, 

566, 5(59, 570. 

Ak Supi Rdj-koLan* III. The Hut of A. S, It. 
I: 50. 

Ak-tum. Yil. Tlie White t hy House. 1: 67, 
Ak-tarmfi. Vd. TTie White pRyngbed, up Field. I: 

1 63, 229, 435 f 510^ lb 5* ibo^ 2t)9 T 505. 

Ak-tas dung. HI, The Hill of the White Stone, 
J: 390. 

Akdiken-dUng. Fo. tr. Tl:e Hill with the Lyciimj 
rut hen ic um, l; 3S2. 

Akivr hnkil. Sit, rg. The White River Loop, E: So. 
Ak-uctol Busrugvar. Ma. The Holy Man of the 
White Pool* i: 84. 
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ALvajgib Hi. ha. Tht Many<ol<^rt*l Stall bn, E: 

tfi, 191II* 543,604, 

Aluk-nor, Liu Ik 373- 
Aiak-tschi. lA. H: 371—373'«S- 
Ato-kul. La, Thu Many-coloured like IE: 335- 
354, 381, 

Ala-kum. £d. The Sporadic Ssmib L$6* IF 534- 
Ala Kunglelc Busnigvur* Ma. The Holy Mall with 
thu Coloured Shirt. t- *j*= ff.j: IL 535,. SSS> 5®9* 
Ala-seRin. Mt 11: 3S2. 

AJ£achkL Sd. IS: 409 

Alg4ktrchi. Fo. tT. Hie Maker of Sieves, L 39. 

Ah in AchnnfegdtegU Ultl Riv> bd. A, Aduiu s 
River. IbjSS, * 

Alim Chudsehane-kij] L La. A. Chodscha s l^kc- 

Alim Nia« Biam-dmig. HI. The Hill of A. Nias 

libs. 1:2*7- , „ , , 

Alim Nlaai Jliasidake Mnhamede-uji. Dcs. ho. A. 

Nias Ilk* Mnhamtd's House. I: tSy. 

Al-katik-koL Dry Ul Al-lcaiflt is a kind of hush. 

L: 191 , jo 6 - 

Al-k*tk-k6l. Lsu L416. 

Al*kaiik-lschfike. The Promontory wiih the ATtank 5. 

*' ViL i: 13?, *J4» N;313, 55 6 > 55V- 5f"-6 5£>« 
ALkalikujL The House With the Al-kaliks. Vil. 

I: §oS t 

Almontsdnfk. Chi. The Mmtea. 1:463,40515 Q 4. 

ALmlofichuk-kok-ala, Chi. The River-brand, of 
the Marten. J: 307 »■! ^ 2 99- 59^ 

Altai, Ml. Hr 383- 
Allan-nor. La* 11: 373- 

Ahhinsfc-lmkk. Sp. lJ»e Sixty Springs. 11:3^o. 
Aliin-kan. Cold and lead tnL The Cold Minus. 
Ik 93, 

AS tin-Ugh, ML The Gold Mountain. U: 93, 
AStin-ugh, Mts* T lie Gold Mountains, 11, r 75 t 
^ 2 ^ 7" T 1 

Aldkchahu Fror. The Six Towns* It 3S3; II; 605, 
Alunlielvbubk, Sp, T he Sixty Springs. L: 459» 
II: 4 h - 5 63 tt, 74 ff-.S®. 9*i 10 4 «l'. P uo r 1 ■£ tt ; , 
ia7t 165* 170, 174, 222 iL 235- 3 Q 7- 3-4* 466+ 
493, 520. 

Alkehuk-bulak. S\n TEie Spring of the t iuEe Wood 
Hub 11:75*77 

A Run-keni. Mi, Gobi Mines, Ik 17, 

Altyn-tagli. Ml The Lower Mouiitains. 1.1: ado, 
261, 307, 

Alvandake-ujne-arik. Ga. The Canal of A;v;ln s 
House, U iS(j. 

Auni-dajJa. Riv. 1: 161; H: 333, 360. 404- 4-7- 4 14 
if. f 451, $22, 538. 

Acainhar* VL ]]; 471,47 5* 

A n n tnbatii in-go). Riv. lb 4 7 * d.. 47 6+ 4V9 1 5 J V ■ 
Annmboruio-uk. Mt. 11:285,474,476. 

Anar-kbt. La, Tile Lake of the Pomegranates, 

L 35> 3^- tT 

Atidere, Inn. 1; 373& 1 * 39 * - 397 71L . 17. 
Andcre-darja, Riv, b 377*380* 

Andere-terem. Riv, 1 he Cultivated Ground of A, 
1: 375.375 if* 

Ansa KadUbkol, Iji. Thu Lake of A. K* 1: 5°T 

/ftdim, iff CtnfmJ An<i lA 


Ansane-kolti, Part of a I J, Thu laike of An-sa. 

U 4H4. 

Ansajtcfcrlctira. StL A f a Musert. I: 444; 0 : 539 - 
An si. Tn. U: 99,111* 371 ,373 ® » 395 * 

Ansi-fan- Tn. 11:407.444* 

An-si-uehon, Tn. II: 9#* 

Ansn KullLiTtisi^-koli, La A- Kulhi s l-aku, 11 : 513, 
Aj-is-angujii. PI, The Abandoned Field* ol A* 

L 43 * - 

Ata-gerem. Vil. Thti Middle Hut. L71- 
Ara-koseha, Fo. tr. Between I 5 ie T wo 1 river-anus); 

a canal lakes its Ihcgiamog ftoiu here. I: 14- 
Am kiini- Vil. The Middle Sand- h t'O, 

Arii-knrn, Sd. 11 : 505. 

Aral. Str. fg. Tlve Island, I: So- 
Aral. Fo. tr. It £3, S4. 

Aral, Riv, tg. It S5; U: 589. 

Aral. U- 11 ; aoj tT„ 349 > 3 6°, 368- 39 1 . 445 - 

51a, 554 - . ^ * ,t 

Aral-kum, Sd. The Island Sand. I: 151; IE: 5 4 ° 

Arabtoghrak, Fo. tr. T he Poplar Island. I: 485. 

Araltschi, Fo. tr. The Lsland-lik*. I: 13, 1 '■>- 
Araludii. Riv, dist. 1 : 3&a t 396 d", 

Afa-tarim. Rtv. The Middle Ri^cr, E: 168^ 1 7 -t 
iSa. 184 ff- 304 , 4 - 5 - 5 ^ 4 - 5 olJ - 
Ardi&:h, Vil. The Hifurcatinn. ®f:i tS, tay 0 + , 
160.4^41!., 435* 4 ^ 6 , 49 ®. 

Areltsrih, Bif. II: 510* 

Aretisch-ja-sluk-utturghan. Pes. ho. T’he Summer 
Dwcliing-Ftwee of Arelbch, h 127. 

Arghamisebbhaghladi, Sir, rg. VlTiere the Rop< 
was Tied. 1 : 191, 

Arghamlscht-bagliLidi. Boh I: 206, 207. 

Arglwuntscli Lbaiglila< Li ■ icn rn. Sd. Tire IbserL of 
ihe Tied Rojtc. L; *90. 

Arghamtvdii-bagldaghan, Str. rg. Tlie Tied Roj-c. 

Afglijirntaebi-baghiaghati-tacheke; Fo. tr. The Pto' 
memory of the Tied Ro]e. Ik 5 ° 4 - 
Arglian. Cpn. The Point of Bifurcation, 3 nS + 
15s. 19 i iT- t joi ff. f s t o. a 18. 2 a7, 260, 297. 3 G? - 
307*349, 368, 4*6, 4 m). 424 * 445 - 454 4 ?Jb 

485 ft. t 490 lb, 497 tl„ 50^; IE: - 1 - lb. 333 tb, 

347 - 356 - 445 * 449 i 45 ^- 5 ° 4 i S l 4 n 545 , 5 I°- 

559 .560, 57 C 5 So - t „ , . 

Arik-agbsi. t o. tr The Canal Mouth, k 102; 

Ik 555, 5S9. ^ , 

Arik-agh^i-mlhkaing-^itrnaM. Fo. U, ^ 1 he 

Hut. in the Forest of the C!anal Mouth, I: 103. 
Arik-bascbi- Ho. The Head of the Canal, Lk 5 U- 
Arka-tlarja, Riv. The Farther River. 1 - 94 ff. t 103 
if., tij; It: 536* 

Arka-pJgha. Cn, The Farther Narrow Bed. 1 :83. 
Atka-kol. Ijl The Farther Lake. L. 304, 47s d., 
4S7, 489; EL 2 2 2 v 39 8 ft-. 304 AC 31 j, 331 d** 

130 ff * 346. 34 ®- 39 - - S 6 * - 5^*1 1 ■ 

ArU-kul. lists. The Farther Lake U: a6$, 299. 
Arkaltno* Str. rg. 1 :502. 

Atka-tigh. Mt, The Farther Mountain. I: 3S3: 
II; 141. 

Arman-kol, Pesie. la. The Worm-wood lake. 
h 94. 

Arpa-akin. Riv, Thu Com River, L65. 

84 
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Aipa-kuihgcn-diirig. Dn. 1'lie Sand-hill of the 
Corn, 1:169,170. 

Arpa-kinnghun-dung. Iju The Dug-out Com Hill; 
kumghun = dug out, is ^uid of waier eddies !: 
43 ^ 

Arpaltk Fo, tr. ‘Hie Coni Place, Us io, 
Arpalik-kaja. Fo, ir. The Alluvial Tract where 
Com Grows. I: 14, 

Arplschroc. Sp. The Flourishing Men; because the 
place bad been Desert and beanie then populated. 
II: 35’ 3 7 

Arccmet-klitgen. PL Where A. died, 1:430. 

Aran Bckt^bsthajiri. Fo. tr, A. B, LUil* Lake. 
IF 11. 

Area KulEu Schelt- modschughu► Prrn. The Pro¬ 
montory of A, K. $. 1: 235, 

ArsymePkona-satnuui. Hi, The old Hut of A. 
D: sn, 

Artilma. Sd I: 169. 

Amehatu. Rg. The Place of the juniper. II: 385. 
Am-akkan. Ca. The Middle River. I: 216 It, 4S1. 
Aruk-bahk. Fo- tr. The Thin Fish. II: 10. 
Aruk-baliklik, or Aruk-balifc-jafsik. Fo. tr. The 
E .ago-m, of the Thin Fish. II: 10. 
Asane-utturghan-kdli, lau The Lake where Asa 
Dwelt. 1:193. 

Aschak-korniatsch-kdl, La. The Lake of the A^ 
Plant. {I: til, 

AscfdLk- kiurn at&chlik-k bl. Iar_ 11: 194. 
A-idiali-tiiiDschugh!. Fo, tr. The Cape of the Ass, 
I: 1:03* 

AsehTdang. HL The Open Hill- ILjjK. 

Aicbttt Bek-tiischken, Sir. rg. Where Ascbur Bek 
encamped 1:213. 

Asgh.vrt-lM.iink. Sp. The I>og-ro$t Spring. II: 35, 
37- ^9- 

AshLshi-huiak- Sp. 'J’] 1 o* Sail Spring. IL473. 
Asimei tkki uji, Hd. dn, A. Bek's H011.se. I: 185, 
Admetgha Vargcn-kol. Ca, A. Vs Lake. S: iHG. 
Asis Hakiiu-lnillnsr. Sou, The Sound of A. Bald 
I: 294. 

Assa. Riv, 11:79,387,399, 
Assun-tschapghan-iatini. Riv. The River Dug by A. 
1: 187. 

Assa-stdiahri. Old To. II: 38, 

Astin-lngh. Mb The Lower Muuntaiiu. 1: 304, 
383 j IP 105 ft, 133, if& i id ff„ 12 \ C, 286 ft, 
3°7t 348,. 357, 44b, 471 It., 4SG t 496, 523 IF., 579, 
582. 

Asuk-lengen. St. As Station, I: 67. 

At-bnadu. Fo, tr. & ho. The Horsed Head. I: 103, 
At-jcgen. ViL The Horse Pusiurage, h 4*3*493, 
49S; 11: 5. 

At-kojmaghan-koL In, The Lake in which the 
Horse was not Washed. I: 123, 

At-lasch. VI. Ford* IF joy. 

At-dldi. Fo, tr. The Horse Died. 1:67*73, 
Al-padgKi. Fo. tr. The Horse Pasturage. 1: iS; 

553- 55®t 588. 

At-pangsuakaj. Fo, tr. The Forest with Horse 
Pasturage, 1:16, 

Atschn-kasch. Fo* tr, Thu Tut- Terraces with a 
Passage between, 1: 16. 


Atschal. Mth. The Mouth. I: .'5. 

AtschaL Fo, tr. 1: 105, 

AtschaL Disr. I; 113, 

AtschaJ. Ctrl. i: 118. 

Atschan. Stm. An Open Place. L371. 

Atsduui. VL H: 309* 

Atschi-bnlak. Sju The Salt Spring. II: 135. 
Alscbi-dutig. Fu. tr, The Gpra Passage in the 
Hills, I: 5S ff. f 63, 69; II: 5 54, 5S9. 

A (St hik. ViL Hitter, I: 8. 

Atschik. Riv, h 113. 

Atsihik-btilakn 5p. The Salt Spring. U: 35,37, 3S. 
Atschik-boLak. Sp. IF 77, 78. 

Atschik-buLak, Sp, II: 83. 

Atschik' hulak. Os. II: 104. 

Atschik-bulak. Sp. EL 218. 

Atschik-buEak. Sp, II: 472. 

AUchik-darja. Riv. bd. The Bitter River, b 70, 
85, 88, 90 fc* 99* 103, (05* io; t 1 ij, 115, 118, 
1281 r3S ff. p 140 ff.; lb 594,463, 534 ff. 
Atsciuk-dnrja, Old chi. 1: Ky, 
Atschik-jardaug-bulak. Sp. The Salt Spring qf the 
Clay Terrace. II: 54, 63. 

Atschik’-]ilgha, Riv. bd. The Salt Narrow Bed. I:8j. 
Ai'ichik-kuduk. Dial. The Salt Well II: 175 C, 
493 « 579 - 

Atschik-su. Sp. The Salt Water. IS: 80, 

Aischik-sudake* up Fo. tr. The House of the Salt 
Water. J: 503, 

Atschik-tarim. Riv. The Soli Rimer. 1:39S. 
Atschik-uktu, Star. r^. ITc Salt Imkc. 1: 175. 
AtschTschipafig. De&. riv* bd, The Open Marshy 
H round. I: 385. 

Atbchi-tagh- Mt. The 0 [jch Passage in |Jhe 
Mountains. IL74. 

A«a Rajtkm koL U. The Lake of A, Baj, 
I: 449’ 

Alta Kuliunu-oUogho. Ho. The Dwelling-Place 
of A. Kullu, I: 436. 

Aitamct-arghaj. Fo. tr, Attamet's Grave. L 131, 
AtLimci-koIigL La. As Like, II: 503. 
Atlaimrt-kbloglmm. Did k A\ lake J: 502. 
Atlamne kbh, La. My Father's Lake. I: 187, 
Attnmtii-dschajiri. Dry la. My Father's l,akc; 
dschojir is ordinarily a little, shallow lake 
L4*8. 

Ava Bistuiltiiug-kok-aloai, Rtv. br, |Jie River of 
A- Bis,mil. I; £03. 

Aval. ViL Cuhivatetl, Inhabited Place. 1:8 h 14* 
Aval. ViL h 36* 48, 32 58, to if,, 69 fL* 74,8o, 

82; LI: 604. 

Aviigh-koh, Liu The lake of A. H; 148, S9 q. 
Avul-akmasj. The Well of A. |: i8±* 

Avul All Bek-kiUgan-u). Fo. tr. The Lost House 
of A, A, B, [; 1 jo. 

Aval Alining-kotao-tschckcsi. Pnu. The Promon¬ 
tory' with tire Nut of A. Air. If: 513. 

Avul Ksdnirig-uji. HL JTie IloiLse of A. FscL 
l: 150. 

Aval gdl[i]c-kad;]gh,in-ilck. Riv, Itiu River where 
■Vul Hung his Net on Poles, L482, 

Avul l Li-kbl. 1 jl AV Ijiltt 1: 1 g 304,416,443. 
45 s - 47 2 i 4&3- 4 b * 493 ff-, joy? 11: 9, 43, 53, 
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331,298,304 <t* jit. 33° ff "344 ff'jJ 4 Sn 

3 > 6 . 392, % lt h 54** = {ll t 5 F '' 0 > 1 - 

Avullti-kul* La. II; 365,399. 

Avullunt-cL^chi- Po As J-ittle Kate- I: 135 
Aviilluni-toghu. Ko* tr. As Dam. 1:436. 

Avid Si is ttcknc-kakmavi.. Bay, The Bay of A, 
N. Bek. It: 5*1* 

Aval Stafi Beknc-kulughu. 

S, V. 1: 182, 

Avul Sins Bekm-kflktaflSi. 

N. K. I: iS% 395* t 

AvuTnitig-kblL I4). Avul s 
Atul-jfciw. l>ist A mans name. 1:434 
Avrdghan. Con. Ilii'urfatiom IF 37 *- 


La. The lake of A, 
Bay, The Bay of A, 
Lake, 11: 505. 


Bala-kojdi. Fo> tr. 'The Child was La kL I: ioj 
R alik-mk-kul. La, No Fish Lake, II: 5 > 3. 
KalLk'kumg(itsch-b6l, La. The Late where ihe 
l-^h 1 h Higging {itself down into the holtom- 
timd). F 1S1. 

Baliktik-kul. Fo.tr, The Fish lake, F 3 8 3 ' 
Kalik-bkli. Str* Tg. The Fish Died. I: 89. 
IhdkamLt Salif. CL 11 = 455 ’ 

Balkasch, La. Its 349* 3 S 1 * 3 * 7 ' 3 ** ■ 


Ban, Sp, fi: 90. 

Bant KuTs channel. U: 561 . 

Batat Kulnipg'koli* la. Barat lod * Lake. F 47 L 


47 5.47^, 479: II: 59^. 

Batat-iiklMU. Hist. BN Little Lake. 1:430- 
Barkeni-arghflji, Ma. Barke's Grave. 1 : 43 ; 


L,.. 1 .ii- I.Kl 






like of the Grandfather. 

fe-3 St- 


Baba-koh Mdi* The 
F 1 co, tic; II: 293. 

Baba-fedL Dist 3 : AS 1. 

Babam-bukk* Sp. My Grandfather s Spring. IF 77 - 
Babanmbg k6ti. La. Mj Grandfather s Lake. IL 

Baban’iilJtighu, Dist, U. = ambush* Ulus a ] e 
where ihtr grandfather concealed himself when 
hunting. I: 4 ^ 7 - 

Bala-trim. Riv. The Father River. 1 ; 1941 =P 3 - 
Ba-Uulu&g* Sp. The Bay where Samethmg IjosIs, 
i, e. a spring surrounded by Mountains ‘"here 
wild camels esint. IF7B. 

Bachtemel. Str. rg. Bachta Muhamcd, I: 39 
Bnvhtemet-ienger. In, Bachte Muhamcri s station, 

Badsihh-isirhftJitsdidi. Str. rg. Where B* has Driven 
down (a note in the ground). T: 22.1! U: 593 
Bagha-ghascbon. La. The Utile Salt lake. Ur 
378* 3K4, * 9 ^, * 9 * ff*! - 97 * 

Ragarash- La. 

Baghan-Gaschon. La. II: 27^1 2®*' raft, 295, 
Kaghan-olosu-tai. Rg. IF *87. 

Baghraseh-kiiL La. 1 : 457-4^0; IF H*- 3 - - *» 3 ‘A 
79,93 ff., 189, 284, 2S7 ff. T 3 o 7 A 345 ’ 34o fU 37 &* 
3S9 ff.. ^ iS if., 5sJ. 5 6 7 ’ 

Ragtash. In. TI: 300, 

Ilaj. VjL The rich. II: 203, 353 ’ « 4 . ni', 

614. 

Kajat-kol, 1 j. H: 

HajdnP- Mb IT: 97- 
Rajln-goL Riv. II: 370. 
liaJinHtbhi. l-i. I he Like of the tuck 
Bajin-otak. Sp, The Homestead of It, 

Bajir. in. Depression. R 43 |* , 

L riir kOt. La. The Depression Lake, h lOu h ; 

17s* t77* * 79 > a ® 7 ’ 2 99 « 3 PL 5 ^ 5 - . t 

llajir-kol. La. (No. ?,) 1 he Depression Lake, 

L 299: IF 507 ff. 

Ba}ir-kbUl*k*-\ij. Vtl. T“he Homestead beside the 
Depression Lute, 1:169, 

Baki Achun-tschapghati, Ar. The Canal 01 ts, A. 

Bakbkamisch urghaii-kbl. La. ’Hie lake where B. 

has Mown the Reeds. 1 : 433 - 
Bokini-boltasi. Sou. BakiN Sound, i: 289. 
BaJfldscbwn. St- B: 454 


I: 16S. 
IF 77 


BasuJh^is* Str. rg. The Upper Mouth. F 222, 
300 ff-i 403. 

Basdi^aktsdri- Rg- TT,e First Mouth, I: 07. 
Basch-aighan. Str. rg. The Upper Bifurcation. U 
iQP ff., ^98. 305, 39**4061 4*5 ff i II: j 33 tA 3 ^ 

Basch-balaSL Sp. The Uppennosl bp ring. II: 37 - 
Rasch-jaman-kum. Sd. The Beginning of the Dif¬ 
ficult Sand. 1 :588. 

Baseh-karaundik + Bol. The Upper Black Goose 
Place. Fan* 

Bauch-kol. La, The First Lake. I: t 6 i, 23J 0., 
i4'i, .*45* 253 ft'-, 262. 264. 2C7 ff, 298 if,, 304 ff j 
471; IF mo. J 35 t sU- 57 2 - 579 - 
Basth’kuL ia, 1; 228. 

Basch-kum-kBl. l 4 t- The Upper Saatl Lake. IF 
384, 39 3 * 447 - 

Masch-kmnluk- S< 1 , The Beginning of the Sand. 

1:123. 

Basch-kurghan. Ft. The Upper Fortress. 11:471* 
472. 

Baseh-otak. Str. rg. The U|>]»er Dwelling Place* 

[* yj J, 

lkisehtagt'kol. I a. 1 he Upper J,ake, t: iSjfT-, 
ii>o, 3S7 ff.* 297 * * 99 ) j° 6: U: 5 1G - 
Baseht.ige-kul 1N0. 2). U* The t pyer l>ake. L 
197, 2^9. 

aaschujgt-kdl (hio* 3)* La. The Upj«r lake, I: 
ac? 7 t 299, 

Basrh-tmn. Riv* Fr. The Upper Oay HuL Ft^i, 

1511, 161: IF 569. 

Bnsch-toghrak, Fo.tr. The Fir^t Popbr* IFii t 
15 E, 38, 74* 

Rasch-uj. Vtl, The Up|*r House* F 224 
Basra* Tn. F 155. 

Bavati-bulak. Sp. The Hun ten’ Spring IF 90. 
Bayan-bnlak. Sp* IF 278, 2 S5 If. 

Bvgclik-kob U. The lake of tlic Beks* F iSi ff., 
190, 287 ff., 294 ff-t 304 ff*, 384; II: 335 r 344 * 
509 ff., 514- 

Beglaming-boltaAL la. The Sound of the Beks. 

F 288,294* , 1 - L t 

Ueghk kyi, La. The Lake of the Beks. !: 50S. 
Bei-sehan. Mt. IF 37 >1 87 -- 374-4 54 , 4 * U 466* 47 t* 
Bej-san* Mt* ITte Northertk Mountains. IF 09, 
IOQ, *02, i io t t * *■ 


IDEOGRAPHICAL NAMES. 
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Bel-kum. Sd. Tin: Puss Sand. 1 ; 115: 11 : 537. 
Ikl-tschajighan* ChE. The Passage Canal (because 
there are mounds on both .sidles), II: 136. 
Btinhschilc. Mist, A Man's Name, 1:4.'3* 
Beregbcs. Fo. tr. k tK. 

Reschik-kuldi Dist The Cradle was I jefc I: 251, 
Bir-niaj. Sp. Where ii is possible to Shoot only 
once ilMjcuuse the vanitls or other wiltl anijiial^ 
run away after the ftrst shot). II: 78. 
Ririntsohi-bajir-kol. l a, 'Hie First 1 1 egression Lake. 
U: 505* 

Btsch-arik, Si. hs. The Five Canals. 1 : ji f 71* 
Blach-aTik lenger. St The Staton of the Five 
Canals. E: 67. 

BtsCh-bttlflk. Sp. The Five Springs, If: 75, 77 ff. 
Riseh-jol-UichaUl. Fo. tr* The River Loop of the 
Five Ronds. I: 16. 

Risch-kafde. Mu. The Five Alluvia* I: 27. 
Rkch-kohnik. Rg, J ive Bridges. 1: fit). 

Rtioh'kyl. Fo, ir* The Five I jkes. f: t 6 fLj II: 558, 
588, 

Btedi-koL R^ r 1:66* 

fflifch-knit boat* Jjl The Poplar of Ike Five lyrics, 
I: 63. 

Biseb-fcotan. Fo, tr* The Five Huts. 1:47, 
Bisch-TteUtag* Mist Tlie l ive Canals. 1 : 6 ;. 

Bisch - tnrii k - It o]. Til. IT u La ke c \f the Fi 1 e 1 Vm ilnrs. 
1: 7 l * 

Riseh-toghrak. Fst* The Five Poplars. [Tig. 1 a_ 
Bilschanlifc* Str. tg* The Good Grazing, p a *- II: 
5 & 9 ’ 

Roba-jarsuk* Fo* lr. The Mid Man's Lagoon. 1 : 
104- 

Bobane-otTOgho. Des. vil. The Old Man's Hwclling- 
place. R255. 

Bolunc-uktusti. La. The Old Man’s Little I 4 t. 

1:177. 

Boba-oktusu. La. The Old Man's Little Lake, T: 
179, =v9; II: 593. 

Ihdto Oktini-kadaghan, Vil. The Enclosittn of B. 

Q* 1 : 5 11; II: 596* 

Bod sob ante, S-iJt Sa. tl: 3S. 85. 
Bogha-ochimdcngeri. Vi| r B. Vs Sution. 1: y . 
Rnghit-basehh Fo. tr. The Slag’s Head. 1:63, 
Boghu-bwcht. Fo. tr b 8S. 

Boghurbaschi* Fo.tr. t: ^ * 0 ^ 457. 

Boghultik. Fo. tr. The Stag Tract. I; 313,34ft, 
391* 398; If: 174. 307. 

BoghiL -patti. Fo. ir, Where the Slag Sunk. t: 18. 
Bolto, Sou. 'the Sound. 1 : agi. 255* 

Hollo, ]j. 1:4,3-?. 

Hore-kitaj. VtL The Chinese Camel, fc 7. 
Boro-balgasun, Tn. It 380, 

Bowkk. Riv. The Grey River. L 4 2486 (L, 
4 'J°* W tf.. 4118 fl'., 507 ff*i U: 9 C, 52 IT.. 343. 
345 ' SLL 5 [, i ff«i 54 ®. .0t- 
Bos-kOL 1 ,3. The Grey Lake, hi Stiff. 

Bos-kub La, 1:420. 

Bos-kd|, Dry la. L 417 ff., fl: 513. 

Bos-fc&L Boh L 43 5. 

Boa kbldake kona-uj. Hs The Old House of Qk 
G rey J-ate. II: 505, 

Bos-ofctc* I41. The Grey Little Uke. 1 : 146, 


Ho*iin. Fo, Ir. & ho. The Garden. I; 97; H: ,i7o t 

555 > ^9. 

Bos rang-nor. 1 a II: jo 3. 

Hwtang-mir. Ij. If: 384* 

Boslan-Fior, La. llijqj. 

Boston-Nur, 1 , 3 . 11:137.300* 

Rostafi-toghrok* Fo. tr* The Poplar Garden. 1 : 102, 
Rattan-toghrult Riv. I: 373, 375, 377 ff,; II: 348, 

5 *- ff-pSTo, 57 '■ 

Builschentu. Sp. IL 35, 37. 

Bucbchenm-htilak. Sp. If: 24* 30 ff., 36, 40 ff . .40, 
466. 5 * 4 - 

Bagfrir* Vil* h rti T 115, 118? JL 293, hop. 
Bughur, Mt. ( 1 :97. 

Kuja-kdl. La. B, is a plant ft 119* 

Buja-lapsch. Fo, tr, t; 67* 

Bnja tidieke. Fo.tr, The Buja PmroonLon. 1:115, 
Buio-tscheke, Fo* tr. It: io. 

Bujun-ltuns-t^heke* Ho, The Promontory with 
the of Sand, 11:513, 

Bitka-tschapghaii. Str* rg. bit: T he Bull-Canni: here 
huka — Itoghu, twhajighan = dug nut Cnnoe, 
l>ecause a Hunter shot a slag and dug a canoe 
10 carry it down in. I: 39$, 

Buksttn. Fo. ir. LI: boti-. 

Bulaifc* Ca. Spring. 1 : *3, 

Ituljk. f,.a. 1 :67. 

Ttulak fg. 1:73. 

]hdak. Dist. I: 422* 

Rutundsfr. Rtv. J[: 99. 

Bulundsir-go]. Riv. II: 98, 176, 

Bulutigir KJv. 11: 372 ff. 

Hitbusgir-gol. Riv, it: 284, 2S6, 291. 

Ridutigir-rvor, f-a, fl: 2S5. 

Buludg-otik. Fo. tr. The Dwelling-Place in the 
Bay* 1: 26* 

tSubing-sTi. Ar. The Loop Water- I: 476, 182 ff., 
297: 11:546. 

Bute KiJrbjii-tsdieke. Fo. tr* The Promonltin of 
H. K. II; 3 ,3. 

Bump-tu* Sp. IL82. 

Buru-tu. £p* r Fhe He-Camel's S^yring. 11:63*7;, 
S 3 . 

Busntgvar* S o, tr. I: 13.1: IL 5? ti, 5 7o< 574*59°. 
Busnigvar. Ma. IE: 556* 

Russi ip-tiischke n -k uni * Sd. The Desert where B. 
Kocampod. L4S1. 

Bttsuk Fo. ir. I be Restless; L e. where the River 
is often changing its bed, I: 84, 87. KO: It: 559, 

589, 


Oeniral Asia J: 144, 161* 269, 291, 20^ 322* 333, 

349^41 Ut 79 , or, 174 , *? 3 » 

3°7 fs -. 349 * 352, 357 t 366 ff.* 379 it., 387, 397 n , 
493 . 444 h 44 T* 455 486, 499 ff., 521 if., 585, 

Ol), 

Chadato-biM* Sp, T he Cliff Spring. H; 285, 
Chajdtk-guh AT. II: 98* 

Chspo-go], IJ. Hr J,, ff.. 5 ,6,5,11. J, 3> 5 , 5 . 

t.hala-tschi* I ,i. Dr 100, 111, 118* 121* ni ff 
Chalik-tau. Ml. 11 :97. 

CbaEpa. Str, rg. L, 83. 


CEOGfcA l 1 s 1ICA \ KA MFS. 
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Chaini. Tn. 11 : 475 - 
ChanimbaL VI, Set Anambar- IB 47 *- 
Chan dian* Dry* II: ji*. , , _ _ t 

Chan Dantiniog-OKM* Old lln F C, Hand % Fields, 

U: $ti, 

Changaj. Mt- ra. If: |Si* 

Chaug-gnng. St °L l ; -I’T' 

Chan-tengri M t* tT: 4<n + 

Chapa. Fo. tf- L6»- 
Cbara-njirin-ula, Mt- C** 11:384,441- 
Chim-nor. La. Black Lake. U: i*o, mS* * 7 J» 
J 33 , 1S4. 3 &T ff‘+ 37 2 ‘ 3 ®^* 5 ' 4 ‘ 

Chara-nur. La- IL3S7-291. 

r'ham-teken-ulm Mt- ch. Hi - 9 , 79 - 'J-f ”-, 9V3Q1. 
ChmniM-laift, Pa- gr, The Threshing-plane, l: &$■ 
Chat-fcojdi-tBdieke, Pnn. The Promontory where 
the letter »as Left. IfcSUr 
Checchen- Tn, 11:307- 
Chercben^b rja. Riv- 11: a 6 1 . 

China. II: =Go. 2^4, 5 *> 9 r 3 95 - 599 * 

Cbingan, Mt. IL3S0 fL 

ChUkbrja. RL. Chirfci s River. L 1 26. 

rhivilik fcal. La, The Like of the Mosquito Net. 

I hudai VartB’talmftkgha-liL-ifaiBHL Fo- if, 3 he 
Place where Chodai VlUdi talked with a Kalmuck. 

I; 309* 

ChGd&iV.irc 1 t-i*chapghan* Ca. C V s i anaL L 175, 
Chodai Vardi ischapgh ui Ar* J: $o&. 

Chodai VSidJ-uktosu* Old la. L, V s Little I-ake. 

j-1 g 7 

QwduKa-lughaii-VttL Bot. C. Jj lake. tj«* 
Otmbchiji Kisi-raasar. Ma. Hie loml> ot the 
Lord's Daughters, 1 : 4 * 7 ' %1 _ . , ,, 

Cbodscho-jtllghnn* Os. The Lord s Tarnnmk* U: , 9 - 
Chodwrhah-kdL La. I: hi* 

Chodscha Kullunlng-uj. La- I he Home of .. 

ChodwLa RuL-OgErrnltii-kok-alasi- Chi- The l 
of C. K's Mill. Jfe 505- , # 

CliruL. bam jami ijjh Sa My l ord s House on the 

Terrace. t: 4 ®a- . „ ± 

ChodschareKaldWtip-tocigmIuk-a}i- lb- t -N™ 5 
Etwre in the Boar Tract- IL ?° 5 ‘ 
Chodscha-schnkur. Sp. My Messed 1 .onl. II: 47 ■* 

Ch^Lchamtghan-kbl. la, ITr l^ke wlwre C. 

was Caught. LLjti. _ 

CMscbeli-hoHoso- Sou, Cs Sound. 1:251- 
Ouxlschdi'kakTiinsi. Hay. (b Lay- L aSt- 

Chodschcli-tnodschughn* Cp. C & Cape- L * 5 l * 

- 55 - 

ChtTdschcli modschlik- Cp. U 7 S 1 -. 

Chculsehem Knllanu-ujh Ho. C. KuVliifi Iloiue. 

Chndihetn Vardi koL La. C Vs Lake. 1 : -U* 
Chim-kd U- The Big Lg* ® ^ _ , 

ChOtis-oltS- Difit. W here ihe cock dtcO- l: » 3 - 
Chor^chl'tse. Oi- IL 37 J- 374 - 
dwhuo. OKI riv.-a. U: 530. 

Choian. Tli IiSo.Kj* 159, 3 « 9 , 5^; IL 20, Jf 

JS3. 3*». 5- fc - s*t- 5'°* »*■ l ’ 0 '' 

(135, tilO, 


Owun .hiri-v Riv. fc .6,#9. 74. J7 H. #7. 

, J» 3 . i*» 11 . 3-3 37 * «».. .!•• i. 4 . > 

i«u. i* ■ ■ J 09 . 34 *. 35 °. 37 ®. 3 * 3 . 3*7 • \“j‘ *”• 
45j ft., 517. sn 5 J 5 534 . 5 * 5 - 5 f, ‘- 

oSSnSitiDisi- Fo, tr.Tr.r. Jt Fd. I he (hoi™ 
Ferry. L Si, S3, ijj, 96- 

Chua-Aai-tsi l 11:37 L 174 ilTa* d# f ’ 

Chca-miCdscben, In. II: 3S0. 
t hmdei nor. La, Man Lake. i3 S* 
ClniraHaLErum. Os, The Of) L Place. 11: hi. 
Churtuk'tau. Ml. U: 9 *- 
Ccitcian- Tn, IL^oi. 


Dahan-*)an. Rge. IL 375 " 

I lahusun-nur- l a- If: =M- . , 

Ductai ottogho. Ht. The Hwclling Plat* of the 
Uncle- L 177 ^ 

Pa-dung. H: 37 ' 

Iktghi. List. U toll- 31 : 555 * 

Doghi-botan. Fo- it. 1 : 110 
l^-khatlak. WS. Ihe Sea Well. II: 39 i. 

ImlLd-uji- PL 1:430. 

DSnsaltschi. VH. li 6. 

Dhngsur-koL In, l:iS9.*oa- 
1 lankan-L-scholi- S o. tr. 

Dap-karan- Br, Rejected; about a brokee canot, 

uijitwch. Sir. m- The llnubk River. 1 :3*7 

Oarglialik. Fo. tr. I Si 9 Place of the VUutc, l»n 

Pgplar-Wood. II: li- 

Darghdlek, PL The Rivcr-ann ot the White, l’n 
roplar'W'tKxl. I: 499 ' 5 ° 9 - 
Daschi, Fo. tr. The Salt I^ike. L tS. 

P*5ehL V 1 L Is 149 - 

haschi, Ho. IL§S 3 " , , h , 

Dnsehi-kOl- La. The Lake of the Salt Pool. 

h *4% 169* *3° tL 2uS; U: 510- 
HascJii-kM- I21 1:511- 

Fbiehdcbl. La. I: 161. 

Jra-so-rho, Hi 3&" 

fja&tar. Fo- tr* l: 97, toj. f . - 

Daiikti-tioUoso. Sou. Dan let s Nnmii. 1 : 4 * 9 
DauJtt Kbuiak'kurghan, Hi. l>* R s Fortress, 
If 4®S- 

Dttvau. Ps. Pas*. II: =37*38,95. 

Da van- S«L The Pass* fc 431- H: =Sr. 

Dav;mtug koli. Dry la. The 1-ake of the Pj^, 

i: 43 1 . 

I>ga. Vil- |J^r H 3 i,S 4 ff . 387, 399 - 

Dighaj. Vil. ILS5. < 

Dilgetning'^jL Dttger ^ Hoifle- 11 : 5 a S- 
Dilgi. i>iM. U 499 . . * 

I lilyiar. 1 Hit Water l .Ely 1 L 6 ff,* = D 9 * ■ 5 1H li ■ 
Dinicn-toka). Fo- tr. D T s Forest. L390. 
Dindioseo- Mt- (I: bo. 

Dijtichuui-arghaji, lit- D T S Fdave. 1: 433- 

OauchufL Old Tft. st. Is 67, 

Dilli^hun. Dist. I: 59. 

\)uu>. Fo. tr- Dblij is a place where a river has 
abandoned a loop or winding and cut itself a 
straight new bed. L 412; 11 = 337 ' 
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Doiti. Fo. tr. IS: io. 

Dcvfct Bajmfrgi. Ho, The House of D. Bai. 

hi 68. 1 

Dovlet-taTieghAD. FI. Where D. was Culthciiito 
hi* Fields, h 4 jo, 

nschfthan’saj. Trt. The Valley of D, H: 2S3. 
nsebfl^clengcf. Sl The Statbn-House of the 
Crave, I:6j. 

fisduij^unf. HI. The Billy Place. hii[,n«. 
n^bujiT-kcil. Msb. The I-ake of Ulc Pool, h.|;o. 
f>srhaj kittiJ-ma*arinj. Mu. My l amb in the 
Sand. It 66. 


I lioj-tnglink-ikbi-IHcharH'tmn-i ‘hadscham. Mo. 
Jhe Poplar Hacc «f V|y 3 ord’s the (wo D. p. 
I: 67. 

D^hanHtoJgban-tschcke* Prm. The Promontory 

when- lbe Cup was Ijild. Ih 505, 

DsiJi an huli-tfriang. St. 1 he Station of ] >schan 
Ku 3 t. Ih 5. 

J)scliaii KilIIll La. A Marls Name !■ i'a 
Hsehati Mu. Csai. 1:436. 

Dschan Kulu (nr Ktili), Dea. vil. II: 5. 

DscHjio Nias. La. A Mans Name, h i 7 5 
Dublin Nias'koJ, I s. l ake of I). X. L^S; 
Dsehan X'tnfrkol. U. LJ: 507 ff. 

Liuclian Nio-sniog-sattuasi. Des. vil The Hut of 
D. Nils, lb 507, 

Dschindnr-koL La, h 115, nG_ 

Dschi vckoti. 11; 396, 

Oschci'bi sern. Mt Ih ; 7 . 

Ifccho-btdflk. % The Lhasa Spring. JI: 47 i, 
Dsoakha. Vil. Ih 285, ‘ 

Dsucha. Vil IhsS^. 

Dsungaria. Prr.v, |[ : 307. 

Dugha^dschajl F<>. tr. The l \rave with the Ta- 
™™>‘ Ho *e«- I: -JO «■■ «51 111 S3*. 55* 55*. 

fJiigFia dsdmji, Stl tin. L69, 

D>igfiiilgeki»k-kol. i.a Ih 51^ 

Dukati toghrak, Fo. tr. The Poplar of D. {a 
man & name); d. nlso = loom. I: (8 
Dukati-tiHii. Did. Ibe E'Lme of P. b izi 
Diunboh Riv, I: Itl7 , 4J4+ 

DunihoLdarja. Riv. I4109, n&. 

Dtm-ehuan. I n, Jh 373 jf. t jgo, 

Durwla-sen. Ml The Eastern Greta Mountain* 
11:37. 


isimdiosen. Mr. Dun-da-aeo * The Kjwtern Gnat 
Mountain* II; j8. 

DmS-nKl.iL Stt. tg. The Shephtnl's Camp of tht 

Hill. 1.391; II: S7 ,. 
r>ting-agbil Fo. tr. Ibip 
hung-chniu In. See Tung-ebiiap. II: 15. 147. 
Diing-chan-jol. Rd. Road Tungchmn. 
H;148,150 

Dang-gerem. Fo. tr. The Earth hut of the Hill 
l: 5 S; 11: 554. 

3 bpggerem. Sd, 1(1533 


'""U-koUn. III. The Hut on the 11 , 11 . ft, 
uns-kotan, Fo. tr. ItffS; no , , 3 , , 3 Ilt 
Dung-kotai], Sr|. dn, (1:535. 


I 'ung-kotan-Kchekc, VII. The Promontory of the 
Hut on the Hill, lb g.13, 

Dunglik. Wl. The Hilly Region. 1:388; Ifc 148. 

216 tf, 

Dunglik-kiil I The Ukt of the Hilly Region. 

h 4 * 9 < 

Mungjuk. Rg. The Hilly Region. 11:471. 
DungEuk-koh La. I he l ake of the H% Region, 
Ih 511. 

Dung otak, Fo. ir. 1 he Horoatead of the Hill, 
11: jo. 

Dimg-ntak. Rg L |h 503, 

Dung'iarai. M*. The Tomb on the Hill. 1 : 55l 67, 
Dung'Satma. Ho. The Hut on ihe Hill. I; toy 
(to* *' 

\ »nngit-tuya, ha. Tkt Luke beside the Hill | :4 ir. 
Dural Tn. A Place Pouched bv :t River hoop. 
I: ill, IIS, 317 B; so* 5081 Hi 5, 37. 505. 

flOB. 

numbing kr.li, La, The Lake of Dural h 505. 
Durga nor, Uv, II; 381. 

Dmschin. Old rd si. 1:6;, 


Ebi-nfEr. Ij- 11:381. 

Elmduk- 8t, Ih 3(11. 

KdsincL Riv. lb 277. 
hdsin^cil. Rh II: 38 i. 

Eger-daym F 1 *. The Saddle Pass, tl- 7- 
F^ertedi 1 . Ps. The Saddle-Maker. If: 3 7 ff. - 7. 
P.gertM hi-tagh, Alt. ra. | J ltr Mountain of die 
Sa( 3 dle ,Maker, Hi 86. 


Egn-jar. Lp. 1 he Irregular Terrace. T: 83. 
f.gri-kdh La. I he IrreguJar hake. 11:513. 
Kgn-toghnifc. Fo. tr. Hie Crooked Poplar, b 97, 
Ivjsa Rullu Aksaknl-ottogbo. Sit. rg. The Home. 

stead of E. K. A. 1:224, 

Fjsauipg-kflkmAsi. Bay. The Bay of Ejsa. Ih soS 
Khgo^a. IT: 397. ' s 

Emin Achtm* itkftim La. E. Achun’s Little I nke 
b t66 f 244 ff., ’5, 2[l j, 

F.rppen. Old I n. See Jkn pen. Ih 30, 34, 36, 38, 
4 i, 


FjskMl.lrja. 1)1,1 H,-. 1 he Old Rtvtr. ]■ ,, 
Eski-stihshr. Ku. The 1IM Town H; 
t5ki.ta7.Dt. 01,1 d,l. TT W 1.1,1 River, [t-,,4. 

Riv. IX: 546. 

I a. 1 lie M esteni Bajir. |; 328, 
lb. The Western Bajir. 1 :428. 299, 


Eski-birfm. 

Ettek-hnir. 

Eltek'bajjj-. 

SOT 

Ellek-fco], 


F a. I ht; Western Lake, I: tSz, ,n, 
m» 399 . 3*7 i Ibsfit, 3 V ‘ 

Edek^ab. kiv.hr. The Western Rive™, h 487, 
488. 490. 491. 

Ettek*tarim. Riv. 'Hie Western River. I: jj8 t 190 

V*l r * 0X ' $ 6 3 ' 39a. 3PS* 399 * 402 IF^ 416, 

tje j6 3 445 / 45?t4831 lU 
345 . 462, 4 6j r 5s 2+ 547, 


Fpjs-abad. Yi\, Si. 
lb 604, 605. 


J iace q f Bened ic tio a . 1 : 4 p 7 f). : 
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FA|s*aI>iwl-dafjasi. Sun, The River of ihe Place of 
lieneilit iioa I; 5, 

Perxaa. 11:3197* 

Ka-ye-ye* lfr 395* 
l-Ti- 7 *hi Hai. 1 j_ II: 300. 

Gadaj-tsi hapgh.m. C> s Canid. (Place of the Ro¬ 
wer Tarim; not En the Test.) 

GuiUchir. Dist. I: 99: Hr 55G 
Gndsebir. S-d* tin. II: 536* 

Gait Hek’temi. Ht. The Clay House uf G. B. 

1 : So. 

Galeckm-bulak. 5 p. II: 47 2* 

Ganges. Kir. 11:333. 

Gans:rhin-togbTnk, Dry bd. The Solitary I'eiplar. 
II: 90. 

Gan-5U. Prov. H: 380. 

Gan-tscheo. Tn. II: 382, 

(iao-tui. Tn. LI: 3S0,^3. 

< bra Ktinia, II: 460. 

Gas. la, Set Ghns. II: jjS, 

Gnschnin-tsuche. V). 11 :3 So. 

Gaschuiwior* la* The Salt lake, II: 2S5. 
Caa-nor. La* The Goose Jake. II: 27S. 

Gass. la. Goose. 11 : 279. 

Gast* Ps, See Chw* II: 2:62. 

Gen-deng. ht. hs. II: 5 * 5 ’ 

Gctideng. In. 1 :499. 

Gen-so-chola- Des. st. The Cieat Good Ibsiurnge. 

Genso-dioEo. EL 38. 

Genso-chnlo, Sp. It: £6. 

Gcnte], Ml. ra* U: 3S2. 

Geremdako+ktil. La- The Take of the Hut; a 
geren: is dug out in the ground and then 
covered with litanches and kamish, l: iSr. 
Gerilgrinn. Fo. Ir. G> — ajrilghun; because an 
old road lo Kurlu diverged here from the 
KoriTsdie-darjN. II: ro, 96, 30 J- 
t^ -1 L_i r j. 1, Riv. ti. a Pllllt, U’ld".: 
Ghadaj-Uchapghun, L;u G 1 * Canal, 1:416. 

G ha dames. Ok* H: 397* 

Ghaib Vardi-uji, lies. ho. The House of G. V, 
It 177* 

Ghantet hen-toghrak. IK It: 77* 

Ghnpan-tijL Ho. 1 : 183. 

GharvnntMokknn. Sir. rg* Where G. was borne. 
I: itS. 

Gh:is. J*a. Goose. Ih 280, 2Si* 2S5, 2S6, 
Gbasanglik- Fo, tr. Heap of Poplar leaves. I: 14, 
II: 5 SB, 

Ghfts-asti. Fo. tr. The Sii5|>ctu1ciL Goose* I: toft. 
Gbas-auE. Ppr gr. Where the Goose was Shut. 
1:89. 

Chasclm, Fo. tr, 1 : 5;, 

Gbascha* Stp. II: 537. 

Ghascbmn-nor. I*a. Salt Lake. 11:382, 
Ghaschon* La. Salt Lake. I I; 385. 
Gbaschuo-Gobj. List* The Salt LKscrt. II: $5? 

I ID, 117. E I ti, 121 . 

Ghnschun-uln, Mr, The Salt Mountain. II; 1 18. 
Ghas-kol. La, Tire Goose Lake. 1:350. 


Ghosh k. To. tr. T he GoOst Region. J: 26. 
Ghns-nor. I jv, ihe House lake. ILa&r* 
Gbatsdiilik. Fo. tr. Ghaischi is a plant- 1:390. 
Ghori-gimibc*. Mo. The Tomb of G. L 55. 
GhiSanvkcil* La. The Carpet Lake- t: 4* 3 * 
ChilangdukeHuj, Des. ho, The House in tire Open 
Plate. I: 1K2* 

Ghdange-kulu. la. The Naked Lake, 1 : iS?. 
tihErlang. Fo, ir, L 48, 

Ghisdii-kotaii. Fo. tr. The Hut in the Kaimsh- 
region* 1: id®. 

t Ihubi’schakst hikho. II: 285. 

Ghobi-uilatu, St. 11 :785. 

(ihnrinjlik-kol. la. The Swan lake. I: iyj, 304, 
Ghod«:be^iLitghut 5 ch-kt> 1 * La. Uliere the Imatlner* 
of the Wild LJucfc were Gathered. 1 : 297, 199, 
307: 11:512* 

Ghol-koL I a The Middle Lake. I: a38, 394 If. 
GhoLkdL La, 11 : 138* 

Ghol-kol. La* lb 510,511. 

Gbol-sala. Riv. br* The Mid'lie River-arm, 1 : 487, 
49a. 

Ghonin-diing. HI. 1 :23. 

G ha rung-dung. Sd. dn. II: 530. 

Ghudstlurk-sapE. La. T,Tie (Tor Pole. I: 433. 
Ghunu. Tp. 11:605, 

Ghun-iiek. Riv. Tnc Deep River, 1 :492. 
Gbtm-kbL La. The Deep Lake. I; 4:6* 
Ghun-korOfc. Sir. rg. The Deep lagoon- I: 224. 
Hiking, la* The Naked, the Open. 1:503.505, 
Glide mink II: 511* 

Girkuig-kul. la. 11:512, 

Gabs. LGt, I: 5 12; II: yS if., 103 IT., 111, 148,174 
379, 381 ff*. 385. 395, 400,427,441,443, 459, 
467 If*, 47 G 4«7- 4^9i -166. 57 Sh 5 go - 
Giftriidic-tLitgbiilsi h-kol. La. 3 ’he j^ake where 
Feathers were Taken. I; 186, 

Golcts-cbcn* Sp. 11:471, 

Gotm?-kadaghan. Ca. Hie Net Round tu Poles* 

h 288, 

Gfilme-kHti. La* Thy Lost Net. 1 : 166. 168, 23S 
it, 250 fT., 265 IT,, 276,27911,* 287,2961!.; II: 
3.15-TIG 

Golnre-kati tn:r a). la. I: 399, 304,301- IF.; 11: 509, 
Uulmc-kiUgen-kul* leu T'he l*ike of the Lost 
Fishing-net. It: 148. 140. 

Gdlme-knti-koL I.a. The Lake of the Lost Net, 
1:244* 298. 

Gunj-tir* hul. C.ly. The G. 3 lestirt, 1 : 71.73* 
Goro-tPchhl-kcniisL 1 r d. Boat of the G. Desert. I: So* 
41 Lieum Abd el - K ader. U: 397, 403. 

Guetim d-Chonf. 11:397,403. 

Gullik-kid. J*a, Tite lathe of the Flowers. I: 67. 
tliintei-bughora. St. The Dark Male Camel. H: 
a8 S * 

Gurkur. Fo. tr, 'fhc Cataracts* I: Sy, 433. 
Gu-schi, Kdm, Et:a64, 


Habilan-Busrugvar. Ma- Masar. I: >, 

Hartik-grd. Rii, L; 499* 

HadscM-kum* Fo* tr. the Mefcka I'ilgrimN I icsert 

I: j6* 
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Hadjichi Naiu* Mil A Saint'* Nitnc, 1: t^, 
Hadsrhi Nam, Fa tr. I; igrj. 

Haghctia-bulak. Sp. Tht Spring of the Wiki Bock 
U: 77. 

Haid Kulln-dnng, Ml. The Hill o{ H. K. hcj. 
Hamikn-koF. La, H$ Uke. h H 4 . 
Harodw^turarf, Fo, tr, M s Hut, I: 99. 

I Eumi. Tn. ] l: 7 q, 9K tf. p 104, n 0 ff. f 1 13 ir. 
Hangcilik. Etj. !r L WhemGitlkart abitodatsi. 3: ;j; 
554 , 559 . SS9. 

Huo-hai. Rsm LI: 307 if , 443. 

LLitudjgh.in-kdtiik. bo. ir. J he 3 iry Sawn Hood, 
I: z$; N: 5:4. 558. 588, 59c, 591. 

HairiUifc. Fo. tr. The Place of the BJat k Iteellc, 
b 617 II; 569. 

Haiaaak dar]x Riv. IJ : 53 b, 

HiksemeMokaj. Vo. tr. 1:97, 

Hiiser. Fa It. l:jj>. 

HE«r*k&L \jl. 'I’Tie Lake of If. 1:43. 
Hascr-blgeti. Fpr. gr. Where H, dial. 1 :435. 

The House of the Dead H. Jptoe 
Hasret AIL ML I: 41. 

1 J.i^ret-Alj-Masar, NEt. the 'fanili of tlie Ilolv 
Als. I; 34 * II: 53 

Massaj-selmhr. Ru, The Tftwti of H. 0; 37 
H.iitiio Sthoh. lj. A Man's Name, I: h'4 
Hattim Sdiah-kol. La. The Lake of H. S- I; tz 
Hdbtdla. Fo. tr. A Man’s Name, 6s. 

Hcjtmet Mimbnmg-Iengcii Sl LIh, The Station 
of ii. Mi mb. U; 503. 

Himalaya. Mis. LI; 76. 

Huang-ho, Riv. The Yellow River. Jl- ->60 
HoUonu*nor. La. The Hied Lake. IE:^ 4 ‘ 170 
Hugh, Riv. a. II: 333. ^ Jj 

Hungliighu. Cm II; j 7 6, 471. 
ilwang-ho. Riv. iTar Yellow River. U:™. 1*6 

35 S» 3 ^, 441 , 55 * '“**** 

Ibrahim Hakim kngtri, Vil. St The Station of 
Doctor Ibrahim. L71, 
tdtdt'ilek, Stm. I lie Slinking River. I: j*e. 

Ifnm: Knllu-k0L Ljl Late u f L. K Ui/j 8. 
[gertschi-tagh. Me. The Mountain of the Saddie- 
Alaker. If: j8 f 86, 95, 

IghLs-Sung. Stf. The High Hill luting 3 ii 
IgLS-uj. Fo, tr. The High Mouse. 1 = t'afi* ' 

Ike DurbeLJschm, St. 1 he Great Four-suuare II j 

to j 4 1 

Ike-ghaschon, La. The LSi 4 Salt Lake. If: a7 s 

2 ^ 2 ? -’ S 4‘ 20O, Ji)J }f,. jij-, 

Ik^taohau-goL Ri v . flja#4 r aS5. 
lltmtechi-lxijtr-kul. U. The Sworn! Dcpnssion 
Lake, II: 505. + 

\kki Dschan Pena Masar Chudschani. YD, The 
Masar of My Lord's the two I>, [\ h 4 , Jl 
Ilaalik. PI, The Serpent Flare, t: 6e. 

Uehuma, Mt. II: no. 

***>> cS ^ 2 ° 4 ‘ 307 IT.. 374-4*6,411, 
4,5 U 3 , 44 -L 45 1 r 45 -t. 463 ff,. 477 ff M 4 ft 4 . tf„ 

49J ' j 9 *'- 4 9 8 ’ 5 ^ 7 , 5 ° 9 ? U: 53 . tt., 364, son, 
303 tL, 311 330 If-. 339 i 343, J4 5 »- 35 &, 548, 
gSj Si§*t 5^4,.5 7 ^6* S®o. 581, 59 6, 

lick-Isyl. is, I he Lake of the River, p 


Mek-CTokits’iaHm), Kn» IU339, 

Ilia^-bajirL Ba. The tktiression L^ike of I* I: 277, 
.SJ! H: 506, 7,1 

fliesi-kbCL La. Ts Ijke, L 144 
llias Murabne tiialialb. V'il, fhe Village of I 
Mnrab, I; 168. 

Itias Mtmdmc-nuxlachughn. Cp. The Gape of 1 , 
M. 1: 281* 

Ilias Miiralioe-salghan. IT, Hucc Founded bv J 
M. £*$ 8 f 38 t. 1 

lhas Mitrab-salghan. Sh, tr. I: 555, 
llias Mitralj ^ilglum jej. Sh. tr. \ he Place Sdikd 
by 3 has Mmrab, LjSi. 

Ilkit^t lii-tijle, Vjl. I he Village of the Horsdieni 
J: 6. 

Ildxghnn. Sp, & Gn. The Killmt. II: 70 ff„ 83. 
LLotghan-bitWt Sp. The Spring of the Kilkd IL 

llurghasi h. The Slowly Running Rivulet. LI: 77, 84. 
IldrghntscWuse. ‘I he Mouth of the Slowly 
Running Rivulet. 11:79. 
llEHchi. Tn. 1 he Messenger. It: 597, bn. 

Imam Bet AJi Ghaaini. Ma. \ V T il. A Saint"* Name 
h 73, 

tmam Bet AH Ciliasiiu-masar. Ma. ‘Lhe Tomb of 
L H> A. ti. 1 ; So. 

Irann Na^rning.njt-ak kum. Sd. Imam Naser* 
Homestead in die White Sand. 1: i /0 . 

Imam PaUiscftjihiu^dniisi V*L i. P's Canoe, \ &o 
In-paoTtt-tei. IL374. 

Itt-sdtaa, Mt. ra. II; 383. 

IsiL^chka. To. | f , J he Narrow I; ofi jj- ,- a 

555*55^5^.539, ' 

Intsrhka.darja. Riv. The Narrow River, t; mj, 
104, 107, 109, in, 150, 157, 50S; II: id, S i 7 ' 
536, G06. 

IntaChildtge-taia Fa tr. The Clay Hot of Ibe 
Narrow Place, I: 83. 1 =16. 

Irete-kojghan. Str, rg, Lh c Gmvu of L j : r OJ 
iBitngan. Sir. 1 : 571* 

Lschmn-asti.kOl. U. The Uke of Ihe Sopetufed 
1 roilSCTS, I; III. 

Jschtan-Kdgluitsch, Bo). Where the Trousers were 
Laid. I; 4-3, 

LschTju-safgluiL^ h. Des. vil. 1:443 
Iwmgan. VJ, II: 309. 

Iskatka Vardi-ktH. Old lu, Tim Lake of I V I; 
1S3. 

Islamabad VT U: 

Wam Jussul-tiji, Mr. L jS House, b in- 
hlam KalilmntK>diqhughu + Cp. L ht Caw of I 

Raidi. Isa-8 1 . 

hhm Nraaning-JtdEL 1 ^. |. Nut’s Ijiku. II- rog 

5 o'>- 

^Tt u T tsb, r Ho ^ 

47 fi , LL 36 f t 594, 596. 

5 S 8. SS;; r - ^ «**• ‘=S 3 : 0 =S 54 . 

Chi. r. As Rhrtr Is ranch . 

'™“i Ha Tbe Pt on »i.i 0 r T 

^ith I + Rajs Hotac, Jl: ^ 53 ^ 

Lamuile-4right. Chi* LsnudiT Canal, L ih ; . 
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l-nik-kbl. In. lilt Hoi lake. U:J4'). 

Jssik-otak, Fo* tr. "t he Hot Place. 1:383, 

Islam Re^kadnsi, Dai, The Pole of I- Beg. I: zK8. 
Islam llegi-inaikaii. Ma. The .VUsar of I. Beg- 
h 1S5. 

blareWiichnpghati t hi. Islam sCauaL II: 146. 


JathijafU'ijjL lies. ho. Jacliip’s House. I: (86, 
jactdja^tschjiptTkdL Bot The Lake Dug out by 
L It -1 ^ 3, 

hgluisi li-alghuisdi. 1 a. Where Wood was taken. 
U432. 

J ighaiachlik koL La. The Wood l ake. I: 111- 
Jaghisma-koL 1 41. 11:194,209. 
Jagblilt-lsdiOlEkeo-lAchekc. The Promontory where 
the Grease was lost in the River. II: 504, 
Jng hlFlt *tseb&kftn-otak. Po, I: 306. 

Jajdi. Fo. tr. II: 569. 

jitjir-fcoE, I-a. 1:141. 

Jajliik. Dial. -V vil. The Sununa^Pbu e. 1: s, 5, 
Jakaaistha, Chi. The Channel I: 183. 
jaka-jardang-hubk. Sp, The Last Terrace Spring. 


U: 54 ^ = 35 * 

JakakblUi. ho. If. The Stream fog Oil. I: 582. 
jak-akkan-kum. Sd. 3 lie Desert of the Streaming 


Oil, J: 3S3- 

Jakakning-kum. Sd. i: 382, 

Jnka-kol. Sir. rg. The Last Lake. feu$, [47. 
jaka-kutiufc. Rg, The E imt Well, I: 55. 
Jaka-kuduk, Vih The Last tor farthest) Well. I: 


66, 67- 

Ulthn-bolihschemal. Boh The Headwater of the 
Sedge. I: 404 If.! if: 504- 
Jakiift-kciL La. The Sedge Lake, f: 111. 

J a kan-ko! ■ isehefce. Hie Promontory of the Sedge 
tjke. lb 513. 

Jhkaiilik- ViL The Sedge Place. I: 1S1. 
jjikiuilik- Sn. rg. I: 502. 

Jakanlik- Fo- tr. II: - 0. 

JVk&nlik-bultf schema!. LtL l>d. The Headwater of 
the Sedges. fcjjj, 

jlikuntik-dscbuji. La. The Sedge lake, l: 1S7. 
Jakfrnhk-kdl. La. The Sedge lake. L 115 ff. 
Jakanlik'kol. La. 1 : tSi lf„ 287, jHy, 296, 
jjtkinhk'ko]. Dry la. 1 : 422, 426 ff. 

JUkhnlik-koL La. IP 143. 

J&kiinlik'koL La. 11 : 146. 

Jakanlik-koL La. II: 14K, 
jakantik-kbl, la. II: 2to. 

J Jikiinlik- liisch kit n. Sir. rg, The Sedge Loop. 1 : 


213. 

Jaknn oj. VH The Sedge Houm:. 11449.450,451, 
45 5 ,457;II;S^ 

Jakan-ukMluk. The Stalk of Sedge, 11:510,512. 
Jakiin okuluk-uj. Sir. rg. The House of the Sedge 
Stalks- 1 :4=0, 

JakmtoghraL PL The Last Poplar. 1 :370. 
Ja-fcOtfttu Bol. The Hut on the Terrace. I: roe; 
lb 554 - 

jakub Eaj-kudnk. \V|. Jakub Bek s Well, It 398. 
jabivg-iischajir. La, The tJ|jcn Lillie 1 akcr. L2S7; 
11: 506 fh 


ifidi n , ypurmy m i'rittrai Alia. //. 


&J t 

jalghufi-jigde, Fo. ir. The Solitary Kleagtmv I: 26, 

457 I lb 553, 558, y8H. , 

Jalghns-jtgfkdake-uj, Hl. Thu I louse of the Sid nary 
Eluagmis, 1 : 114. 

JjIghEis-tal-jingpajig. Fo, tr. The VS nil of the So¬ 
litary Willow. I: 53, 

JalghtLi-ioghrak. Fo. ir. The Solitary Poplar. I: 

ill. 

Jalghus-toghral, Sd. <k trus, 1 : J 59. 
jalghiis-toghrak. Sir. rg. 1 :493. 
jalghus-toghrak- II; 505. 

JalLing-dschajir. La. The Oj.-cn Little Lake. I: 
173 If., 299,307. 

Jam-algtum. Fo. tr. Taken by j, h 145. 
Jamnl-tUsefailL Fo, tr, Where J, autijjed; J, was 
li rich Man from Shah-jar. 1 : 72, 

Jamandake-tij. Old vih The Bad House, L ififi, 
Janian-darschi. Kg. The Bad Pool, 1 :67. 

I liman- tlasch, Fo, tr. The Bad Sail Pool, h O3- 
jaiiiaii'ilek. Riv. a. The Difficult Rivet (beO mse of 
Us many windings). I: 435 if-; II: 5 it., 11. 
Jaman-jajir, La. 1 :432. 
jumati-kum, Sd. The Horrid Sand. L jSo. 
Jaman-osa. Sd. The Bad Fidd- L 115. 
Jaman-tala. Dist. The DitficuSt Desert. 1 : 430 - 
Jam iui-taInning-haschi. Dist. the Bcginnirig of the 
L>ifEcull Desert. I: 430- 
faman-ioknj. Fo. tr. The Bad Forest- kifi. 

] an bulak. Sp. IL 7 7 ,3 S 7, 39^i 47 J - 
J.-in-daschkalt. WL Where one has to pass ticar 
something f. i. a Mil, It: 216 If- 
Janek. Sd. hL L 4S5. 

Jjinek-haschini-ardlBCh. Str. 19;. 1:485. 

Jaiigal-kotan, HL 1 he Forest tint L 65. 

Jangi AbdaJ. VIL The newly Inhabited Place. If: 
* 5 =- 

Jangi-arik. Vil, I lie New Canal. 1 : 9 , 7 - 
JangLa^at. VIL The newly Inhabited Place. 1 : bj, 
6 ^ 

Jangi-darja. Riv. The New River, f: 14. 
Jangi^larja. Riv. 1 : 35. 

Jangi-darja. St. 1 :67. 

Jangi-darja. Riv. L 71. 
jangbdarja. Riv. 1 : SS, 90 ft 
Jangi-darja. 1 :121, 

Jangi-darja, l; 139. 
jangi-darja. Riv. II: 535. 

Jatigi-hissar, Tn. 'Fhe New Fortress. (1:605,611, 
jangi-jer. La. I’be Mew Place- 1 : 440,445, 454 ff.; 

li: 130, 167 (T„ 211, 215, 595, 

Jangi-kiiL Vil. The New Lake, I: 16 j, ^ 66 , t68 h 
2 Q 4 > =33ff., 179, 508,5 so; 11:550, 571, 572, 57^* 
Jangt-kdL La, 1 : 161 it,, r 78, 235 if., : 4 2, 251 tL, 
260, 2h4 iu a86, 29S tT. f 304 If.. 31 2, 335, 350. 
354 h 360* 36S, 383 ff., 410 , 4 * 9 , 435 . S 3 6ff T 
493f 510; U: 5, 11, 1:5, 51, tJ7* Hh >**. =05, 
40S, 211, 335, 354, 43 ?- 459 t S°2 ff*t 54 5 - 

54S ff., 556, 5S6 f., 590 f- 
fangi-kdL Po. 1:214. 

Jangi 4 dL Ihy la, 1 :224. 

Jangi-koL Dist. 1,453- 

Jangi-koldake-kana-uj. f >M vil. The Old House of 
the New Like. 1 : 16S. 

65 
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JangFkuL La. The New Lake. I; jzS* 
jangiHfetnng. Ar* "!"hc New Canal* 1 : ?;o. 
Jangi-schahr (The New Town) of Jaikent. 11 $ At* 
Jangi-schakr'of Kaschgar, t|ff 
Jangirfcbahj of Ak-su* I n. 1 : 71 ; IE: 509. 

Jangi-su. Vj|_ The New Water. 1 :1S5 ff., 3a7. 4 J«, 

4 ^ 3 * 

JangLsu* Ij. II: 5 n. 

jangt-sudikekdf l.i. The Like of the New Walet. 
1: t8s- 

Jarsgt-stidake-Wna-uj. Met ril. The Old House of 
live New Water. I; 185. 

Jangt-su-mahalhi. ViJ. The Village of the New 
Water. II; 5n. 

Jangituning-kd-aghsi. La. The Mouth of the New 
Water's Lake. II: 511. 

JaugiTarim. Sim. The New Rh w . 1 : 46S. 

Jfangj lorim. ChL 1:481,48a. 

Jangi-tirim. Rjv. br. (; 487, 48$. 

Jangi-tarini Rtv. & A 4 A- 
Jangi-tanmnmg-ilck. Ca. The River Ann of the 
New River. 1:481. 

jangi-terem. PL The New Settlements. I; 185. 
Jangbiij- Re The New House. fit <Ra, 581, 
Jansjas-jaigbftn. La. l T s Crave. 1:4 
Jatije. Vil* h 7. 

Jati KulUgha Yargen-tarmi, Old chL L K. V's 
River. I; r86„ 

jauialc-alghtjtsch* Str. rg_ Where Alhagi is Gathered 
I: 50a* 

jati 1 ak-alghiitsch-osasi-an’ghi. Ca* The Canal of 
the tsdit wftcre Alhagt is Gathered. L rgc. 

1 1 £ Tllt Lake of Aihagi Ctundorutn. 

Jnntnk*k6L |*a. 11:532* 

Jantnk^^l-aghsi Riv* The Mouth of the Alhad 
I ake. 1: 48. ^ 

Jnntak-kurJuk. VVL The Alhagi WelT. I- *5, 
Jantaklik-kol. L:l The AJhagi Lake. \: to, i U[ 
Janiak-tachckc. I he Atftagi Tronumtory* U:ci? 
japma-uotscha. Fo. tr. I: to 4 
JaptsrUaalik-kol. La* The Lake of the J. (a pi am) 

I; jSr 

Jftr^agbil St p. T he (ShcplienilV) Camp 011 the Ter* 
rare. I: 382* 

jar-ag hUniug -kum. Sd. The Desert of the Camp 
00 the Terrace. L 382. 

Jwtjwtg* To. tr The Clay Terra-e_ Jt: ia. 
jardjftg-btdak. Sp* The Spring of tlie Clay Ter* 
race* II: 4, 53 ff., 76, 

Jarghutschak kumdj. Fo. tr. The Hollowed out 
Hand Miih I: 14-, 

Jar jeghan ak-kum. Sri. The Eroded Terrace of 
the IVhue Sand. II: 537, 

jar-Je^Ji-in-kum. Sd* The Satul of the Faten away 
Bank, h 124. 7 

Jarkent. 1 list & I n* Hie Town upon the Terrace* 
h to » JSr 5 ®v <* 7 * 7 ^t 91, ieo, *25 (J* 

J NL .V s *. 45 544 If.* 569, 57°. 5^2, hoo flf., 604 
n., riio If, 



j id, m,tp If., 27m 303. jo<p 34j, J4S, J 
3 8 7 ff - 4 <jS, 44c 4 t-u 1 1 IT.* 455 tf- 4*4 If, 
470. 5LV 515 if, 5.-I rT.* 530 it, 541 c, 550, 
554 . 557 ff. 550* 570,1V05 ff a 
jarkent-darjaning-koschjuschi. t on. The Confluence 
of Jaikent-thrja. 1J; 515. 
Jartent-daijaning-kujliuchi or *kajlin* f ;hi i t on. I; 
7 8 - 79 1 

Jar kotao. Fo* tr. The Terrace Hut* 1^5 ft, 7?; 
1^ 55 8 - 5 8 9 - 

Jar ktidok. ViL The Terrace Well. 1 :36 
JsF*kum. Hist & Sd. tin. The Tdrace Savil, l; 
1-L5* 1J 7* N: 537. 

Jar-tDogtia* Sint* The Boar Terrace. I; 37^, 3*0. 
Jar tongits tcreni. Sint. The River of the Boar 
Terrace. T: 3So, 

Jami-puka-ischeke. It; 513* 

J.Ltiik* r E* lii^ Fermccs. I: ;:,p p* jt6. 

JflSchangliJtTcdl- l a. i; 433* 

Ja&cMLkol. 1 * 3 * Ttie Green l_ike. Latj. 
Jas-julghun. Os. The Summer Tamirisli. II: 6oo T 
&04* 

Jaslak. fo. tr. Fhc Summer Place. 1:387* 
JatE-arali. 1 21, The Seven Men. Li 1^4 
jiti-davan, I list. The Seven Tasso*, H; -- 

Jiti-germe. Str. rg. i'hc Seven Larth Grottoes. I 
So. 

Jatj-jBghaiSch. Fo* tr. The Seven Trees* II; co 
latitn-kirJdt. Fo* tr. L- 48* 

JiiLira-tirim. Riv. The ifilhtrrkss and Motherless 

, 201 4 B.. *-•*• 48} if., ,. (T , 

5^0 ft. jOili-: If:335,34j,503, 3 cm* it*54*. 
jtii, 5 ci&. 

J«tBn*lschapg}um Cm Tb= Lonely Canal, the 10* 
Jatin*bu!ak. Sp* Hie Solitary Spring, because it 
IS smiaied at some distance 
in that tract* 11:77,80. 
jMti-schahf. Trov, The Seven Towns. 

$05. 

Java Muh&metbbasch-kol. La. 

of the VVllkl Muhamcd. II: p*, 

Jcgrcmlik-kir* t.x i’he Roe-dcer Mud. H: 144, 211 
J eg rcit-.KuE j.k* Hist l he Roc-deer's I >mik i 11 g -! ‘lat: e. 

Jek*s. hamba*b aS ar. Vil. The Monday U.itar. U 7. 
Jemischt k. R, v . a in e:isLire for weighing K r:iin 

Jcmischck kok-ala. Riv. The nver-arm of the f 
1* 419* 434, 4^7,4-10; 31 : T i5i 
Jeouscbelc-kok-aksi. Riv. I: um t rot, aoj * »■ K[J 
Jcmp,m St* The WaU* U; 5 ^ *' ° 4 ’ " 

Jen-tsd* The Salt Mmk tL 349* 

J- rcn-pim* Fid* Where the Roe dwr Sank. I: 17. 
Jevchil Liul La. J he Green Lake, 1 :102* 

Jesi-kol. io. ir. The Shallow Lake. 1:740; So- 
U: 559 , 589. 

Jvsi-fcoti I.a. !I: 534, 554. 

Uo . Tbr Head I'rumamory 
the Eieagnus* 11=513 

Jigdedjulnk. ^ ^’hc til eagnus Spring. I; 4og* 

Sp* II: 52 ff* 

_h>. tr* The Eleagnui Hut* J: 6j, 
ro. tr, "J'he Fleagnus Lagoon, h 39. 


from oilier .'pilings 

h 5 & 3i IL 
The Upper i-ike 


Jigde-gercju, 

Jigrlc-ja^jL 
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Jigdfkotsi), Fu.tr. The Eleagnus Hut. I. 63. 73 ; 
II: 534- 

Jis-de orEnng. Fo, ir. The Eleagmis Station. I: 39, 
So, 65, 

li^ilelik Fo.tr. The Eleagnus Flacrt. L 53, 43*i 
LI: s^ij 554* >b«K 5®^ 

JigdeHk-agteL F'o. tr, The FI eat; mis Camp. 1: ji>7t 

398* 

Jfcilriik-aUiti. Ca. 'I he Stream with the Eleagmm, 

I: j 10, 

Itgddft kfil. Fa. Hie Ktenenus lake. 1: 116, 
j igrie-tisfci ng+ t’a, r ]’he KJcagnus t'ansl. IE: 
[igdt-sure. Fo. tr, The Flea gnus Hut, I; 146, 
jigd-.-^urenmg-kiiii, La, The 1 akc of the Eleagmn 
[Lait, h 146. 

Jjgdosoru, Fo, ir. The Eleagmis Hut. Lu8. 
Jigdc-tegisdL Fo, tr. Plenty of Eleagnuft h 106 ff. 
Jigdedogh* Dm, 'Hie Flcagnus Dam, 1:67. 
Jigde-t-vrhakO, Fo. tr. The Ele&gnus River-Loop, 
I: io4‘ 

Tildishk, ViL The Root Place. I: o. 

Jild^toghrak. Ku.tr.jbHo. The Foptar^Rool. L83- 
[ilcg-tij, Sd hi. The House of the jileg-berries. 

I: i»s- 

lilgha Riv. The Valley. 1: 99 ff,; II: 535- 
jilgha-kdl. Fo. The Narrow Ijikfc. I: tm ;Ib 5&0. 
Jilik-ouk. Sir, rg, The Dwelling-Plate all the Year 
round- Iiaio- 

Jriubel-toghrak Fo, tr. j — an instrument very like 
n sieve for baking pitmen It 103. 

Jim-pen* Old To. 'Phc Walk II: 34. 5*3- 
j mu-pang- Fo. tr, St ho, Chinese: the Wall. 1. 75. 
Jiiig-ltfn, Sr. The Fortress. I: 427; II: 11, 15. 30 fil, 
40 ff., 52, 63 FT., 7 6, no ft.. 125, 57 1 ■ 5S2. 583- 
Jlrim. Kg, Frontier: marked by a line of »nt- 
«:bans* or tokens* poles; jrrim is also the thick 
pole which supports the Ttvof of :i Famish hut, 

I: 4 J 7« Se* ^ , 

JhfiincLe. St, Where Dry Wood h Chopped to Pieccs. 
1 ; 5 S. 67. 

Jirintschi . Vil. b 67. 

Jo-httlalc. Sp. The Lhasa Spring. 11:47?. 
JfHlak-fcol, La. II: 194, 

Jnknnak-kut, La, I he Sedge Lake. II: m 3- 
lokarki-arelisch. Con, The Upper Confluence. I: 

Jokatki'iOittang-tuilnk, Sp, The Upper Terrace 
Spring. 11: 54- 

Jakscho-kfjL L.a. The Breeding L,ake, l: 507. 
Jol-aghsl. Kg. with rd. The Beginning of the RoatL 
L: 88. 

jol-aTclisck Tr. Where the Road Divides, EL 3 1 8, 

21| i* 

Jolbnrs-asildi. Fo. tr, Where the Tiger was killed. 

Jolba^ baschi, Fo. tr. The Tiger s Head, I; 104. 
j olbais-baschi, 1L 513. 

loibars-kotan, Fo. tr. The Tiger Hut. b 18. 
loldachlc-u). De*, ho, The Conrad's Lipase. 1: 183. 
Jcilik-kakmad, Bay. The Cul-de-sac Bay. t: *51, 
2 7ft. 

Jol-tschapghan Ca. I be Road Canal, IL: ij:, 15^, 
59S- 


Uidaktane-kokmlasi- Riv, a, Judah la 5 Rivet-inn* 

1: 503, II: 561 

Jllgcn-taravnldJ-tsdi.eke, Riv, !<v If: 505. 
lughan-balik, Li, I be Ibg Fish. I:4<>ff,. 103; 
IL: 303* ^ 4 * S fi 'U 589* 

Jughan-baEik-kbL La. The L.ake of the Ri- Ftdi, 
1: 40 ff.; tit 531. 

JughsndMlik-udlik. Fo ir. The Forest of the Hig 
Fish. I: 41* 

Jiighan-kum. Sd, The Big Sand, 1 :380, 
jughan-upup-aldi. Sir. rg. Where I he Lirittle was 
Found, b 19a. 


JughaM-basch-bulkiig Fo, tr. I: 73 
Ju-jing-pem. St, ho. IL 33 C, 58a, 583. 

Ju-min. Vt ti: 373, 374- 
Jfl mi 0- Sian. 'I"n, IE: 371. 

JuLannam. Mt- A name, k 40,41, 

Juldos, VL The Star, It 98 , 300 * 
fttldus-bngh. Vil. Ibe Star tVarden, I: 8 q. 
Julghun-hilak, Sp. The I'amarisk Si ring. IS: 
Julghun-kbl, I.a. The Tamarisk Lake, fc 94. 
JuLghunlik-kPL Old la, ‘I'he I'amarisk Lake. It 
403,414,433. 

Julghtmhk-kOl-kiiduk. W|. 'Ihe Well of the la- 
matisk l-ake, I: 404. 

Julghunlufc'kPl. La T he Tamarisk Lake. heai. 
Tulghmduk-kof. La, L 435 

JalghunEuk-terem, Riv. a. I hc Tamarisk River. 11 : 
^04. 

Julghuti-tLise, Os, Ibe Plain of the Tamarisks, 
LI: 38. 87. 

jLimafak darja, Riv. The Round River, I: 113, 115, 


lai, 137 ff.jLL 3or, S37- 

Jutnulak-tagh. Mt. The Roumh i. e, cupolvshaped* 
Mountain, IL 88, S9. 

junus-ottogho, ET. j’s Dwelling-Place. L 179- 
Jupoga. Dilt & vfl. I: 7, B, 9; lit 601, fiw. 
JurkcUk-tBcheke. Fo, tr. j, is a parasitic plant 
growing amongst live Furnish, 1 : 145 - 
j;irt-lschnpg|lflJi. Vil, The Village Canal h 171, 
115. *24. 437 - 43 P. 444 * 45 4 t 457.497 * 1I: 1 3 1 rT 
r5 1 ft.. 1$$ ff , sjp d- iui, 104 ff., ii3 d.. JiB, 
275, 583, 516.560.59a ff-, 595 ^-r 
jurt-tschapghan. Disc Lh T53, 

Jurnn-ka?H:h, Riv. T he Piece of 0 ) Yade Stone. 

LI: 309. s-' t. 525 d., 603 if.. 611. 
JuraLiji-baj-satinasi. Hi J- R’s Hut. 1:398, 
Jiissup-Bekning-loghi. Dm. LRekTDanv. 1:64,65. 


Kadc-dung. Drt. The Ehilo Hill L 52. 

Kadc-ilung. A1 do. L92. 

Kade-iiung. HI. E: 106; D: 555. 570. 589. 

Kader Rajniug-ujdakeAseheke. Hu The Proumn- 
tory of K. RajT FIousc, II: 513. 

Kade-tiktaghan-dimg, Hh The Hill where a Pole 
was Put up. II: *17, 

Kadikc, Vil. Th* Great Open Place. L: 493 *- 494 , 
497 * 49 s ; L 59 6 « G°4‘ 

Kadikc-ilek. Riv. a. The River of the Open ITace, 
l: 493 * 

iCaghdao. ! 0 , tr, A F ield of kamish, to which 
the water dries not readi at high-water. L 87 , 
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Kaghitne-kakmasi. Bay. The Melon Bay. 1 : 255, 
s;S t iSo ff. 

Kaghunc-kd)u* I n. The Melon lake, It 168. 
Kair-ko 4 an. Ht. The Alluvial Hut, 1: *59. 
Kajgulln, Vil. It 7, 

R*ijhir, Vil. I: too, 

Kojul-koi. La. Its 15? 

Kakdc- Vil, 'The Silty; kakde is also the leam 
of young poplars given to sheep. I: 115 tl,. nS; 
It: 555, 500. 

Rukde-(hrja. Riv, btl. ']lie Silly finer. I: t 13, 114. 
Kakcn-dijni-dsdmjr. ]j. The Gran oi K. Dij. 
I: 1S7, iSS, 

Kikmak-LsdiantstTdi, La. Caught in the Spring- 
trap; because a man happened to walk into 
such an imtrtJtncnl. Eh ? j j. 
Kaknjak-tschalsdtkan-VdL La. II: 143, 

Kakmar, Bay. The I Jeep Hay, 

Kaksthal, Fo. it. r rhe Dry Tree* I: 16, 
Kidtsehadik. Fo. tr. A Place with a number of 
Tanicirisks, or generally where tree* mid dry 
trunks ate abundant. I: 14. 

Kuk-su. Sp, The Silty Water; ordinarily n tern- 
porar> r little Like, former by a rain-water torrent, 
which is general]} laden with silt and mud. 
II: 62, 77. 

Kala-:i5kan. Fo* tr. The Suspended SkuIL 1:149. 
Kulailtmg. hair. The Skull Hill. E: 47; IE: 532. 
Kataghntsch-jalangL Sir. rg, The Open Place with 
a Skull on a Pole. 1: So. 

KaUghittth-kuHusdj, Con. The Confluence of 
the Pole with a Suspended Skull. 1 : 65, 
K.Lla-kujili. Fo, tr. The Burnt Lizard. E: 390. 
KiUllifc, Fo. tr. and st. The Place of LDattL 
I: 105. 

Kah-ulgito-ktim. Vil. and Sd. The Desert where 
the Cow Died 1:11 6. 

K.ala-olg,in-u], Vil. The House of the Dead Cow. 
1: 118+ 

Kala-sugha-jaghi Eghan-jer. Dirt* The Place where 
the Cotv fell into the Water. IF 511. 
Kaln-suliiga. Fo. tr. The Cow's I >rinktug-Flacc. 
I: 61. 

KiJlmgniBK-dschajL Fo. tr. Tta Grave of Kaline. 

It 1®. S 

KoJka. VI. II: 39?* 393. 

Kallap-iagh. Ml I: 1 r . 65. 

KaJl.iste. WL Where the Skull wiu Hung tip. 
I: 37*^ 3*>o. 

Katnikk-jilghasi. Fo. tr. The Mongolians' Valley. 

1: (4, 

Kalmak-kiuiL Sd. dn. The Mongol Duties. It 61, 

. 6 j >: S 3 $- 554 * 5581 5R9. 

Kalmak-ottogho, Riv. Where the Mongol Dweil, 
1 : .S., «0. 506 ff„ 5 . o: II: 5,8, 56,. ;,,,. s .,6, 
Kalnrfti-tuschdi- Fo. ir. Where the Mongol Rn- 
catnped II: to. 

Kalmak-tOsdikcti dang. HI. The Hill of the Camp- 
ing Mongols; as Mongol Lhasa pilgrims are 
saitf to have cain|*ed here. 1: 459. 

Kaimak-uldL Kg, Where the Mongol Died, Hu,.,. 
Kiiljiin. ViL It 53. 

KMJpin-satmui. Hi, 1:65, 


Knlpuk-utschugho. Fo. Ir. The Fireplace of K, 
(u = a hole lsi the ground for the fire, over 
which the kosan or pot is placed upon an iron 
or three stones). II: io, 

Ka]ia. YjL Short. II: 11,15. 571. 

Knlta-bd* Fo. tr. The Short Passage, t: 105. 

Knha-pjlafc. Vi\. '[Tie Short Pasturage, I: 7. 

Kaltaning basch trighraghh Fo. tr. the Upper 
Poplars of Kalin. U: 14. 

Kalta-natschuk. Vil. Little N. 1:4:11:604 

Kalta-schijwtfig. RjV The little Steppe. EijSti. 

Kalta-tokaj, Dist. The Little Forest. I: >09. 

Knllschtrh-I'.diri. Bjl KaltschiT Deprevskm Lake, 
I: 22®, 299. 

Kultsclii'tokkan, Fo. it. Where K, Begat a Child 
L 429, 

Kahighutsdu Con. An insect foundfn houses. I; 54. 

Karaoghas, IV L Kamu — oner; ghas — g* njse, 
1: 37 ^ ; 3S1. 

K&mar-darjasi, Riv. br. The Otter River, I: 04. 

Kambcr Schang - janreg-jokark i -j nngi-arigh i. Ca* 
The Upper New Canal of K, Bek. I: j 

Kamber Schnng-JaniiigTok:irki-totter-stijl, RL The 
Cfiper Lost Wafer of K. Bek. I; 133. 

Kamschnk-ottoglui. Hoi. Where the Kamsrhuks 
I! a) tc<!, hire. 

Kanujehuk-tiiachketi■ toghrak. Fo. tr. Hie Poplar 
where the Kams< hitks F.neamped. I: 3^5. 

Kamuschluk-buJak. Sp. The Retd Spring. 11:471, 

Knruusdhluk-kdli Ll The Like \f the Reeds 
lb 151. 


Karj-ank. Vil. t: 7; If: 6 qo, 6 q 1, bo4 T fto§. 

Kunut-lMightaglbnti-kbl. La. The Lake of the 
Bound Wfog. lb nz. 144,149. 

Kan begi. Fo. tr. The Royal Bek. I: K 4 ff.; 
11: ^54 : 

Katuli-arik. Ca. The Royal Canal. L- ra6. 

Kan-joli. R<t. King's Road. 1:433. 

Kan-kiang. II: 443. 

Kansi^u-j.intnk. f>ist Where the Alhad Wins 
to Show , I; 37<j + 

Kanscha-kitm. Fo. tr. and Sd, dn. The Beginning 
of die Sand, hay; II: 530. 

Kan-su, Prov, II; 380, 305, 441 44 3, 44 s. 

Kant-bidnk. I.d mi The 5ug.tr Spring. ILKy. 

Kun-tengri Pk. R: 97. 

Kan-tja. If: 393, 

Kan-tog hi. 5d. and tins The King s Dam, T: 159. 

Kan-tbghfight. Fo. tr, ami ma. E’he king's Poplar 
I: 71, 

Kan-toghu. Dm. 3 he King Dam. 1:502. 

Kant-v.hik-o]dj, Dj.h.|, Where the Kantsehik died 
1 : 94. 

Kan-Kchou. Tn II; yj 

Kapa. Gd. mi. The Slone Hut, L ;;a If 

ICiipit. Fo, tr. The Stone Hut: I: 4®. 

KapkaktsehL to, tr. The Spring-trap-maker. 1: 7 q, 

Kaphima-kum. StJ. dn. hfi^, 

Kaptar-astL Fo.tr. Tlve Suspended Tigteo. I: 5S; 
II: jitp. 

Kaptschat-btdak, sp. The Spring where Forrent?i 
come down after Rain. If: 77. 
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Kara-aphis. Rvn* The Black Mouth* LI: S 5 - 
Kora-akin* Riv* The Black Stream. 1 :110 fL, r tn 
ff.„ * U= S^T. 

Kara-akin kojuschi. Con. 'Hie Contttience of the 

Block Stream. I: 1*3* 

gara-batch^ilghon* lai Where the Black Head 
was put; or: the Settlement of K. B. 1:433. 
Kan Rnnran* t *a* The Black Storm. 11:310*311, 
Knitbhuka. Rg* The Black He-Yak. T: 52, 65* 
Kara-buran. Iji. The Black Storm* 1 : 215, *21, 
223, 351. 39a* 39 s ff*t I 4 JJ > 4 S®< ll: T =6, 
169, 184, 108 flf*. 204. 2U1 3 iti, -' 5 °. 3ft i ti '*** 7 3 r 
275* 270, ki6, 301. 3*>7 If- 3 lo « 3 IJ > L>-b M*t 
35 " fL. 425- 4 ^ 7 ^ 5 ° 4 - SU* 5 a ^» a 4 S' 54 ^> 
551. 

Kara-daj. 8tr* rg* The Young Black Goose, fc 193* 
karaMlaj. Sd* I: 424- 
Kara-da j* PL 1 :498* 

Kara-daj-oriilng* St. The Cana! of the Young 
Black Goose, It 503. 

Kam-dasch. Bo. ir* The Black Sail Pool* I: ioq* 
Kora-diacbi* Fo* tr. The Block Lake* 1 :98; 
11: 555, 589- 

Kara-risschi. Fo, tr, H :4 7 °- 

Kara-duug* K«, The Black Hill 1 : 7 '>! H* l 74 * 

Kara-dnng- I -p. L S3. 

Kara-dimg* HI, L 1 30. 

Karo-dung. HI* b 430* 

Kara-dung. Yil* 1:431* 

Knra-dung- Pi, II: 505. 

Kara-ghatik. Po. A Plant Baij* 
Kara-ghatik-jarsighL Dfot T he Lagoon of k. g, 

1*313- 

Rara-ghatik-kbL In. The Lake of k g, II: to* 
K ata *gi]dschck. Fo. It- The Black Oar* J: f*S- 
Kara*jilgha-d:irja* Riv. br, The River of the Black 
Valley, k 51. 54 fr, f>4 ^ : B- 532* 

Kara'kan-pat^chtin* Ma. Otir hither 01 the Black 
Blood. I: fi, 

Kara-kascti. Riv. The Block Jnile, 11 : 37 -t S J li 
525 If. 

Kam-kanh, To. U:G04. 605, fin. fii 4 - 
Kara-Lertschin* Riv. UL The Uttlc Black Forest. 
JX Bs, 89 ? TI- S 34 * 

Kara-kliorlscho. TrU, II: 376, mo, 

Kara-kija. The Rood on [be Bl «rk Hills (Tract 
on 1 he Lower Tsehertsdwivd.irja* not in the 
Text.) 

Ktoa-kir. S& The Black Mud, 1 :435- 
Kara-kirtsdim. Vii The Uttlc Black Forest J: fi; 
Karadtirtsdiin. Fo. It II: 47 °- 
Kara-kisil, Ml* ra, I he Deep Red U: mij. 
Kaia-lnsa-tttse. VL The Plain of the I Iccp Red. 
U: 86. 

Kara Kochonn. I*a. LI: 31 o t 3 11 - 
Kara-kbdachllk* Fo. tr. IV Black Oar- 1:831 
IE: 569. 

Kura-kbl. Rg. The Blau k Lake. I: fi7; lit 13S- 
Knra-to 1 1 . La* I: 18S, 207, 3 15*304,4' 4 - t '^ 4 * 4 - 
431,454, 4? 7-. 47--474*4^4 tt. 4Hfb: II: 70. 135, 
3 JO, .-[5, 2 22 f 327 , 37 & J 3 9 ®’ 3 d 4 rt-. 3 1 1 [ Lj 3JO 
fL. 341 iL t 354, 356 fU 3 ^J 5 |Si 54 s - 5 hi - 5 So - 
581- 


Kani-kilrtcki-satttiasb List sa* The Hut of the 
Black Lake. I14&- 

Kara korum, Mts. The Black Stony Place. Pass, 

I: 78. 

Kara-koedino. La. The Black Salt Inke. tit, 
79, 107, l8s, ’.84* t&fk 204, 2 22, 224. 25®’ aG ®t 

*65, 268 fb, 287, 2.J2, 2 h., 4 , 3co* 3 ®S- 3°L 5-9, 
J30, 184, 4 ob. 433 * 437 t 44 ° h’-. 449 U 6 
fL . 4^3 ffo I flfi 474 * 4 S ° fU 497 t’L, 5^8 it-; 

|[^ 64 , 7 * fT., 83 ff., So, Mta, E 04 > 14 1 w-i 

10 ft. f i£( fL. 187 IT.* 200 n,. 213 fL. 23 s ff„ 234 
g t) 257 ft . 266 ff.* 283, 287 IT., 300 ft. 333 ft., 
3411* 3^2 ft-. 37 f >i 379t 388. 44 t - 44 b . -»5 1 > 48^- 
, 65 . 460 , 471 * 483 . 4 %* 5 « 5 * 5 1 7 548 It*, 

U 577 5 ^ 4 . 588, 50 1 t 59 »- 593 - 594 - 5^5 U 

fioSt620- 

Kara-koschun. Tit Kcjsdian b also said to mean 
a place where cattle are driven together for 
grazing j pasturage. I: 441; 11: 179, 
Kara-koschnn-kbl* La* II: T40 ft. 

Karft-koschu n-kn \. 121. ! E: 2 71 it., ,277 ft 
Kara Ko$hun. La. II: 1J7, 306 ir. 

Kara-kotchun. La, 11 : 2 ( 18 , 

K ara kouh I21. The Black I ike* II: 3 to* 

Karakstl. Ml* ra. The Deep Red. ( 1 : 89 . 

Karo-kuL La* The Black Lake, II: 26^ 27ft, *00, 

j 32 . 

Kam-ktim* Vtl, Tlic Black Sand* L 427, 420* 50*: 

11: 5, 604. 

Kara-krun* LUt. D: 08 , 596,405* 415^ 44o* 444 

449* 

Kara-kuna-kuduk* Wl* "l^be ^ ell of tlic Black 
Sand, 1 : 9* 

Kara-ktirchin. La, 11 :262. 

Kara-knrb 5 chm. .Miatulonel \ il. 1 : 44 i:ll: 1 33 ’ ^ 79 - 
Kara-kiittltsrh-aghiL Stp. The Fold of the Black 
Lamb, 1 : 383- 

Kiralik. La The Place of Urnnls* 1 : 43 -- 
KlrJUik. Fo. tr. 11 : 9 * 

Kara-inn ran, Riv, TV Black River* 1:320,340* 
373 if-; It- =“■ 348. 522 ff.* 5*5. 

Karani-kaibst* U The Poles Put down: where 
some poles were driven into the bottom of a 
r.niLi], in fasten the nets on, L 433 - 
Kara-nur. I ji* The Black Lake. It: 277* 278* 

Kara-htschkc-ijSfurghan. Sir* rg. Where the Black 
tloat was Killed. L 370. 

Kara-saj* Riv. bd. The Blai k Valley* I: 40. 50* 52. 
Kara-sa], YS, L370. 

K-ira-satma. Ho, The Bliu k 3 Ln. 1 : 110. 
Kura-schahr. T'u. The Hlnck Town, II: 35* 38, 
S5, 87, 99, 174, 2; 1, 300, 307, 39°i 900*611, 
614. 

Karaschar, Tn. II: 287* 

Kara-schipang. Fo. tr. The Black Stc]ipe, 11 : 2 t 7, 
Kara-ial. Sir* rg. The Black Willow. 1:80*83, 
Kara-[Line* Fo, tr. 1 Jaghatsehdan tisip - made ot 
wood); a Black Built Hut* 1:62*65. 

Kara toghntk. Fo. tr. t he Black L'Mplar. J: 72, 88. 
K a ra-toghrakniiig ■ kemisi. Fo. tr. The- Canoe of 
the Black Poplar. 1 : 88, 

Kara-loka}. Fo, tr. The Black forest. I: ifi, 39. 
Kara-tschatsch. Ho. The Black Pole* I: [6^.425, 
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kara-tschatsch. Riv. lit. I: 43 i t 436; II: 505, 
Kutu tschegc-koL Old Ll Tfe Uke of iKe ULict 
Asclqsias, I: r8j. 

Knra-tschihn, Vit Name of a water-fowl that lives 
on fish. I: 115. 

Kara-tKhilii^ake-togb. Dm. The Dam of the BJ.uk 
Serpent (?). 11:510. 

Kaju tsdioijmfc. Vil. The Itladt CajL JinS, 
karauL ViL Thi Watch'Hoote. [; 115 tf., jjg t 
” H * 130, I 4 Q ( 151, Ifiu ft'.. 2-7. -fjS, 505, 333, 
y* 1 ; Il: 20 >.V> : * 335« 3 5 * p 44 fl ■ 4 40, 4 5 J. 4 5 * 

11 ” Mj rl -r ??“■ 5 ; ] T t 74 f. + = 00 . 

k.ir.,n . DisL [; 146, 14c> rI. T 155,-57, »5^l «: -*7- 
karsi til-dung, Ko tr. The Watch Hill. I: ; • n.; 
Ms 53 °- 

KamiE-dung, Sd. do, VV a *cJ*-HM. I rn. 
Karanl-dung. 111. 1:11H. 

Karaul-dung, Sri. I: 151. 

KnrauMung, HL The Watch HHL I: t ( ,s. 
JCmaid-dung. HI. II: 317. 

KmauUkdl. U The Watch lake, II: 14;. 
Karauknjfthjxlla. VD. The Village with the Watch- 
Honse. L r 18. 

KAratilnin-LijdaLe lsrhcke. V,L. The Promomorv 
of ihe IV atch-House. II: 5 j j. 

Karnune. Str. rg. The Black Goose, f: 102. 
karanne. kg 1:423. 

Karan ne’Jti>l Pq. R 89, 

KarnuofiilL. U, The Place of the Black Geese, 
!| : 335- 

K.Lt.Lijnelik'krfl. La. The Lake of the Black Geese 
. I: M 7 -. 

KaraunelikditiE. La, I: 166. 16$. 

Karanlielilt-kTI. La. 1: 153 £,257 it\ T 275 ff. t ;£ 0 

IT. 7 rjf, f JrjH If,, flf +j 1Kj , If; 

Karatmdik-kol, I,a. 1: 4 u ,-B4, 4 :6, 
Kawundik-kin. I1: 4SO fL, 4S ,r T 45 , ff4fio 
n., 487, V , 7 -U: U o, 505, 5c,,, 550, 5.,6. 
karairncltk-rqkkan*k£>■. Ijl The Lake where the 
Black Goose breeds, 11: 509. 

Kar.lime-tokkan-d.sch.ijir, l a. The tittk Lake where 
ihe Black Goose breeds, 1-482. 
karsuniMohkaiHlek Hit', hr. The River Ann when- 
the Black Goose breeds, I: 48^ 
K.n-nmt-Mkk.m-kuL La. The Jake where the 
Black Goose breeds, I: nr. 
karantie-tc-kkin-k^J. Li. h -08, 387, 

Kamuoe-tokka n -kul, la. I: v97j -> 0f 
K aniime- [okk an-kul. La, I: 4 ;o ff T 
Knnumc-iokUn-kol. l a. IJ; =105. 50o. 

Karaime lakkan-kdh la. Ifroj. 

KnraLme tukkanllk-kijJ. La. The Like where Hie 
I’kick Geese art used iu breed. 11: 5-3, 

K an line-1 n k kan- l< >g bra k, Fo + tr. The Poplar jq 
^hich the Black boose lavs iis Kggs + l - 48 ’ 
KrwunM.whekfld kiv. lo. Tlie Promomoty' if rh* 
Black Goose. IE: 505. 

Kargha-iffiiL Sir. fg. 7 r ht Suspended Raven, p 
5°4, 505. 

Kargha-pkti. E o. !r, t he Ravat put Lire tto the 
kar-ysh; Kargha here probably a manL name) 

I: n 6 ; 11:555, 5 ')*< 

Kargha-lampasi, Rg, Tile Raven Hut, T 65 


The Jgike where K, 


Pol I: 305 , 


'Die Broken 
II; 11. 

7 f to, 40 - 230, 461 j; IL (54, 
533 t 565 EL, 568 EL, 571 . 582 , 


Kanihalik. I n. The Raven's ITwm. II: jf-7 f 466. 
6pi, 605, 6:0, 

Karghalilt-oloL Etr. ig, Jbe Pkce of the Rava». 
[:115 s 11:505. 

Karghari astt. Sir, rg. The SWpeodcd Raven. I; 

tjO. 

K.t r k t-tschd kken 4 bl. 1 .a, 
wus Drowned. H: 513, 

K^rlik tagli. Ml Hie Snowy Mountain. II: it.,% 
Kartvchigha-dscbajh D^l The little Fa] cod's l>T 
strict. J: 174 r 

Kas. la. See Ghns. IJ: 378, 

Ka.^ik. \ il. 'I he K.tsak (a Ktrgiz lrilM.-X 1 ; 
K.iv.ili-pajlijki, ho. tr. I he Kazak’s Su-utncr Dwd- 
ling. 1:99. 

Kalian-jsitia. Eo, Er. Do not bang up the Pot; 

(because there 1 a no fire wood), 1:8^ 
K^an-bulalc. Sp, Ibe Pot Spring. If: 77. 

K sari’ k ,j I i. l.a. ihe Pot Ibsappeirred. E: .|ipS 
Ka^ari'Liti'koJ, la. lire lake of the Lost Pm. 

h 493* 4 < » s - 
Kasan-?inrii. Old Ip, 

Kasan-sindh Vo. tr. 

Ka^chgar. LTi. I: 5, 

353 ^ 3 ^ 3 ^ 4 S 7 > 

G05, 6t t if. 

K lh. hgar-darja. Rit fc 56, j.4, 4 , P+ 5 -, 4 S IT. 0 1 ff,. 
J? 11 T 'V'“ c : Ir “ 34 -\ 354 - 4 *H, 5 ■ D 53 ; fT .5 j» 

. ffp.. 534 , 566 i 5 J°> *06. * 

Kaschgana. Prov, 11:387.^88.615^ 
kasch-kotan. Ko. rr. The Jade Hut. I; 90, 
K^l^kum. Rd. dn r The Jade Snnd. Is.6g. 
kasch utak. % T l he 1 'crrace Dwelling-Place. 

Jl* jbcii 

Ka=;er Eisa Aehun-bichapgan, Co, The Canal uf 
k. E, A, I: 174. 

Kaslig.rriH. Prov. IRjfo. 

K asb k a J :i n ing - kona - ko I jg i, Old li. The ' 'US I.,ike 
of K- k ila. Il: 505, 

K asi-ka Jan lug , ki. kotia ^atntasi. Odd 

ho. The Old llul of K. KT Canal. IJ: 50^. 
Ka^m-L^hupghiiiL Ca- K’s Canal, I: 50: 
kasi-nar. La. n :c GJus. El: 578. 

Kajuk-aktt. Lo. tr. The Tent Peg ihar is Dnveo 
flown or J etherfng-jjeg. II: 10. 
k alar julg him. Os. Tlscr Tau-ariftk standing op 
one l.ine, II: 77, gj. 

Kiiiik-nrk, Cn. The Hard Canal; because the 
«■?. * , s,lt,31tetl i" »>arvl -1aj--groim.l, where it 
'* ,Jrfnct> li to work with the spatk. J: 1 So, [ H-> 
ff-t if 7 I?-, *06 ff., 505. 

Katik-aTtk-isthcktri. I he Pnomonlory of ]he Hard 
t anal IE: 505. 

Khi^hil. Fa. tr. The Fort. 1 : >,SE, Mi.tfc, 

- - 4 h 30J ; il: 555 f 590, 

“ Kp - lr Wlww l Be R» 

was Killefl. [R j a . ? 

K ttrb F °; E? Tbe »■»-»**)«’ Houk or 

fef«hk«, r ., 1 j*,jiri. Ho The Run-may,' i Jtllc 

KaBchkenu-jarnghi. sir r B . The Run-maya’ In- 
goon. 1=192, J 
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Kiitschiln-aghis. Sd* fctu; 11:555.590. 

K at sc hung, V»L tl: 604* 

KalUt-sctolgim. Sp* The Big Tamarisk. IT: So, 
Kan tjs-shkn- Ilr 30;. 

Kavak-ssti, Str. rg. Tbfc Suspended Wnief-Vessel. 
I: 3 10, 

Kelveisrhuk-dnrja. Riv, I; 4. 

KemT&alfigfl. FI. Where the Canoes ore put into 
{he Lake, f: 6;. 

Kemi-sJih. Str. rg, Where the Canoes are put 
into l he I^ike. I: 502. 

Kcmi-tapd], l a. I he Found Canoe. U492. 
Kcmi-tschapgh.iii-kdh La. The 1-ake where Ca¬ 
noes .ire Cut. IS. 5.1 p- 

Kemi-tschapd- Fo. tr. Where the Canoe was Hol¬ 
lowed out. 1; T05. 

Keng-Lajlca. Dial* The Broad Clay Region. I: 
3 I 348 * 35 *T 354 t 369- 3 S 3 ' 3 x St 4 «S U: 57 ■* 
57J. 

K.cng'lujka. Ah tr + I: 307 ff- 
Kcngrak. Rg, 1: 67. 

Kengrak-urtUng. PL 1: 51. 

Kenija. Fo, tr. 1:37. 

Kcpek-uj. Dcs* vih The Bran House, 1: t8i t 1947 
IL 594, 506. 

Kopek-up, FI. I: 5 a 3. 

Kiirij. Tu. 11: 5(1,615. 

Eafria dam* Riv. H; 509. 

Kcrijft. Lha. h 203; II: 12 r, 5*5, 

Ktfrtja. Tn. I: 370*375.; iL =^6, 2,, 5 

526 ff. T 570, 605, 6i 1. 

Kcrip. Os. II: 450, 535. 

Kqrija-rSjrja. Riv, 1: 16 t 71, 79,92,98, 115, 144, 
245, 247, 2oj, 502 if. T 31S. 32S IT.. 565 tT., 378 ft, 
411,414; II: 174. 231,253, 28=, 509, 548 ff. 367* 
37Oi 387. 4°5r449t 45 s 4&3* 4 66 > 4 M 7» 5 21 <<■, 

534, 5^5. 5^7 57 ‘ ft. 6o6 - 
Kerije-hikaj. Fo, tr. I'he Thick Voting h-rest. 
I: iG* 

Kertme. Wi. 1137 s, 

Kemlen, Riv* II: 381* 

Kcsgen-fcirini. The Cut off River. II: 505. 
Kcskcn-toghrak. The Cut off Poplar. 11: 503, 
Ketcnc. WL l: 371, 

Ketmc-kitduk. WL 1:371; Eft 309. 

Ketmen-katili. Sir. rg. Where the Spade w r as Left. 
1: 214, 

Kcttek-schaari-kum. [ >si. The Desert of the Town 
Kettek. I; a 2 7. 

Khadalu, St. II; 285. 

Khaida-goL Riv* U; 300. 

Khnmnur* l a. The Black l^ike. 11:278, 290. 
Khns. l4i. See Cihss. II; 295, 

Khas-nor. 1.4, 11: 279, 3H1 IT. 

Khas-nur* La. 11: 277 ff - - s 5 tT* r 202, 294 ff. 
Kljns-omo- La. 11: 260 ft'., 267 (T., 27S IV,, 205. 

K ho tan. Tn* I: 79, 3 78; II: 309, 567, 611 ff. 
Khotan-daryn. Riv* II: - 7 2. 

Khoya Sngj-buLik. Sp* See Chodschc-Sf tnakiir- 
Uulak. 11:47a. 

Khuduk-ussu. Wl. The Well Water, H: 391, 
KhO-LL I’m. 11:300. 

Khnlu-rutor, St, Thr Reedy Place* It 278. 


Khti-pu. Si. II: 27S. 

Ktjak-kol la* 'Fhe Reed Lake, hi 10. 
Kijik-tnlDisig-baschL Ho. 1 ; 389. 

KiJik-tcIc-lsehoL Fo* tr. Hie Pool of WillCut* 
where Antelopes art Abundant, i: 27; It: 53°* 
554 . 55 ^ 588 . 

Kimur-chnni. Fist. 11: 94, 96, 390, 

Kirghuj Pavan-jaghatsch-tichcketi-bolio. Sou. 'I he 
Sound where K. P. carried Wood* I: 4S0* 
Kirghuj pavan-tagiiTnan-kok-al-isi. Oil* I he River- 
arm with K. R'e Mill. I: 506. 

Kirgis ilakirui lcnger. Si. I he Staihm of ihc Ki:- 
gij; Do tOT* t:h7, 

Kirgis-tior. Iju The Kirgi* Lnke. II: 381* 

Kirisrh. St. The Bowstring. 1 :67* 

Kirk-ku&hl.ik, Str* rg. Forty Camps. 1 :51- 
Kirk -saj. Kg. Fort} V illeys. h 3-3; II: 52» if-, 
5-7 A* 

Kirtschin. Ca. K. = brushwood and dry branches 
for inclosing shecjtfolds. I: i 76 ff., 203* 260, 286, 
42^, 499. 508; II: 556,559. 

KirtschjH’darj.^. Riv. Thu: River of the Brnnches; 

or of die Utile Forest-tract 1:406. 
kirtsi biii-ked. 1 .1. t he L:rke of ihe l.iiilc Fcreal, 
H: 194- 

KiriHchiii-kotan. Dist The Hut of Brunches* Ir 
427, 502* 

Kiristbinlik-kbl. I.a- The lake of the Little Forest, 
II: 2ii. 

Krrtschin-tarim. P.nn of Tarim, 11 : 592, 596. 
Kisehlak-ughil, Sip. I he She)diad * Winter Camp. 
3 i 3 h 3 . 

KiscUJ.ik-u]. Hl The Winter hwdlitig, I: 14.7; 
SI: 556, 569, 

Kisil-bqfe* Rif* A Plant. 1 : 6 . 

Kisii-boje-rbrja- Rii* I: 5* 

Kiiiil-i^-tagh, Mt, The Red High Mountain* lit 88, 
Kisii-kitm. Sd* Ahc Red Sand. 1 :83, 87 ft,, m, 041 
IE: 39C, 444 tl • 440. 45 it 534 
Kisil-sangir. Vd. and St. 11: 92 ff. 

Ki'iil-H.mgir-iagh. Mt* ch* The Mountain of [tie 
Red lied. II: 26, 93 if. 

Kisibsepetsch. Fo. (r* Ehe Red Cap, l: 18. 
Kisil-sinir. VijL, Red Heel* It: 38, S7 if,. 92, 
Kisil-au. Kiv, The Red Water; 1. e. Salt Uiittt 
in coatradbbnctioii to Ak-su or Kan su, which 
is Fresh Water. T: 3 tT. 

KLsibsu. Po. 1 :425. 

Kisd-nu t tld* bol. I: 499- 
K.Nd-iu. Riv. II; 533* 

Kisd-Ligh. Ml- Ihe Red Moimuin. El: 38,86. 
Kisbtr-saroti*. Ma. The Maidens. 1 Burial-1>Iaoe* 1:52, 
Kita|-chat-kar*li. Fo* Ir. ^VheTe the 13 *inaman 
wtoic a Letter. 1:429. 

fvitaj-kObrtik, lir. I he Chinese Bridge. U: 6. 
Kitjik-altin-tag. Ml, The litde Gobi Moimtain, 
II: 93. 

Kit:,, hik AgheUdiadakC'kum-Lvihehc, !■>* if. T!;e 
Sandy Promontory of the Tittle Aghetschtt* ll: 513* 
Kitschik-ntstha. Riv x TKe Little Mouth, t: 224. 
Kitsclnk-hasanak. Riv. I; no; 11: 555,590. 
Kilschik-ogen. Riv. l.ittie t tgen* b 110, mi, 113, 
[ 19- 
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Kohrufc. The Bridge- 11: 78. 

KuLrcak. Dist. Where a River is Divided into 
many Arms, 1: 97, 

Kobfiak-darjiLft- Riv. The Dividing River. [197. 
Kod.ij-dcirja. Riv, hhe Swan River, l: 34, jti jf Hp 
41 , 4u, 5 If 53 ff M 63 64; U: 303, 53 1 . 

Rodajlik. Fo. tr. "1 he Swan Pina:. 1:7a, 
Kodajlik-kbL 1 a, The Swan lake, 11: 512. 
Kodake-kojghnn Sir, rg + I: :oy r 
Koglujne-mutivchuk, Cjn The Melon Cape* L 381. 
Keg linn Ink, Fo, tr. I he Place of Melons. 1:875 
tf: 534 

koghunlitkjLing-togfcmg11 t, ho, ir. The Poplar of 
the Me bn Place, I: 87. 

Koj-Lischi. Fo, tr. The Sheep’s Head 1-93, 
Koj-saEghan-togh, The Dam where Sheep are pul 
over. II: 510, 

Koj-tutunt. Sin*. Where the Sheep was caught, 
hi 309. 

koj-tatani-kok-aUsL Chi. Fht River-arm of she 
Caught Sheep, 1: 506, 

Kok-ajak, Fo, tr, The Green Fool, 1:73. 
Kok-akin. Fo. ir. The Blue Stream. I: 73. 
Kuk-ala. Riv, The River-Branch. I: 419 ft. r 424 IL 
Kok-ali, Kiv, j: 439 £f. 

Kok-ala. Riv. a. 1: 436. 

Kok-ala* Riv. Ir. I: 470 rL, 4K7 ; If: 596. 

Kok-ajo. Riv, a. II: 304. 

Kok-aJadake-kotan* Ht. The Hot of the River- 
Branch. L 430, 

Kok-aia kol, 1 a. The bik t - of Uie Rtver-Braiwih, 
I: i6o h 230, 

Kok-angis. l>i$t. ifAngis is an abatidomjd, for¬ 
merly cultivated field); thus the Green Field* 
I: 425. 

Kok-bnrun. \il. The Green PUpmoniurv. I: too. 
Kok-janta*. Ht, l he Green Alhagi. R 381, 
Kok-kapa. Hi. I:j8t. 

Kok461- Fo, tr. The Blue lake, f: iS, 

K6k461. Fo* tr. & la. I: 105 tl. 

Kok-kol. La. J; <84. 

KobkoL E :l l: 387. 

Kdk-kflL La. J: 397, 399, 

KokTol. I a. IL 511. 

Kak-kbl-atschal, Mih. ’I he Mouth of the Blue 
Lake, 1: 106. 

Kuk kohiirig-akinL l 1. The Channel of the Blue 
Ijke. it 106, 

Kok-Mthnl. Ml. 11:97, 

Kok-su* Dud The Blue Water. II: 90. 
Kuk-ioghrak- I o. tr* The Green Poplar. I: 61. 
Kok-togbrnk. Fo. ir. 1:468. 

Kok-ioghnk* Fo. tr. 1:48a, 

Kok-togbrak, Id with Fat. 1:493, 

Kiik-Lsditd ViL The Blue Little I_abe* I: =a, 
Kokdsthoh Ch|* T: ioj. 

Kok-tschob Fo, tr, 1:1043 IE13S9, 

Kuk-Kclnil. At, I: >17. 

Kok-tschOi, Fo. tr, I; 

Kokischcl-arafi* Sip. The Island of the Uitle 
Blue Uke. 1; 95. 

Kuk-tschul-ihujasL Old riv. bd. 'Hit River of the 
Blue Uke. I? 95, 977 11:535. 


Kbk-tagh. Ml The Blue Mountain, lit fn. 
Kok'leke. Ml The Blue Mo till tain. II: 97, 
Kokul, Fo, ir. Poplar with a lung naked stem 
and a thick round crown. I: 59; II: 533. 
KuhtUkui-kol, I a. K. — a lake winds lacs at right 
angles to lhe river which di^hatges into it. 1:433. 
Komur-saldi. Rd, Wlwiie Coal w in T hr-wiv nut. 
II: 15. 

Kqna-Abdn. 1 * VU, Old Abrhd. U: 1 52, 2 1 a* 214. 
Ktwwt-aldo. t Ud riv, br. The l lid Stream. L 468, 
47 S' 

Kcmn-dughllik, Rg li; 569, 593. 

Kona-darjn. Riv. bd, The Uhl River. 1 :4. 
Korni-tlarp. I: 14, 18 fL; 11:530. 

Kona-dmjm J; 27* 38 ft., 47,55, 

Rotia’darju. I: 67. 

Kona-darja. Old rfv. bd. 1:89,90,91,03,94; 

II: 535 . 

Kun.nbiijx Riv. bcL L 130 It. 

Kona dmja. Riv. b<L I; 160, 

Kona-cbrjiL II: 544, 

Konaghlik. Rg. Fhe Wheat Place, 1 :67. 
kana'jatiian-jar. Riv, UL The Old Infticult ’ITr- 
raee. I: 4. 

Korm Jajkcnt Tiija. Riv. bd. The Old River of 
Jnrkent. I: 55* 5H, fifl. 

Konn kuruk'ditk-kuL Uesie. la. The old Dry 
Wc&tdhn l-aku, II: 512. 

Rona-kusch. Old sil. The tild Bird* I: 174, 
Kona-ktisjck. Dos, ho. The Old Aulimin RUe. 
L: 1 76, 

Ron 4 * 6 rLing, Fo, ir. The Old SLilian. 
Kona-wtma. Des. ho. I’Ik Old Hail. I; 498. 
Kona-echahr, Ru. The Old City* IL 34, 
Rona-schahr. Rll, JJ; 503, 

Kona-*chahr-kuniHbnase, < a aie of Ak-su. Sand 
Gate in the Old Town. I: 67, 
kftn-asii. DisL The Suspended T,cat her. I: 435, 
Rrma-tciginnan, Riv, bd. The Old Mill, IL 5. 
Kona-tarim. Riv. bd. The UJd River. J: 174- 
Rona-tarim. Old tiv. bd. 11:5:1. 

Kona-tatmn, Sq> ft dos. viL Old Tatran, 1 : 383. 
Ko im -1 ’gen-darj a. Riv. bd. The Old U gen River. 
1: toG. 

Kona UJlugb koldakc-oj. Old vih The Old House 
of die Big Lake. 1: 168. 

Rum hi‘h-il.rrjL'1,. Riv. The River of the Tanner. 
IL 264. 

Kondok-alghulseh, Fo. tr. Kondalc is the woo¬ 
llen Stock 01 n Rifle] where VVooti j* taken lor 
Rifles* 1:147, 

KuatgattKchnL-bcL Fo. tr. The Lassage of the 
Thorny Bush. I: 98,10a 
Kong-koInk. IL505. 

Kung-lugu. St. II: 47 a* 

R1 mgi j rt'if haktik-kol. La. The Ijiic of the Tluirni 
Rush. II: in, 

Kongumchak-Uchdte, Ko. tr. l he Kiver Looi* of 
the Thorny Rush, II: 10, ^13. 

K on to! Ink, i„n. The Root of "the Sedge. 1:452. 
Konbithe. Riv, The Tanner. IL347, 
Kutiuche-btilnk. Sim. lhe Spring qf the Tanner, 
Ljyi. 
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Knntsche* blink. VI. It: jco. 

Kontche daria. Riv*. The River of the Tanner, 11 ; 

JIO. 

Konttcbt-diijii. Riv. t: ttfi, 151, 155, 160, 174, 
tSi, 205, 234, 3 CI ff-» 354 - 3 * 7 * 4-5 444 - 454 - 

457 t 474 , 4 j ^1 4 * 7 - 493 - 497 . 4 " 9 - j*? ft-, 5 ^ 9 ? 
Ur 3 ti,, 17* 20,22,28, 54,36, 38, 40 ff., 45 * 5 *. 
sS it’,. 93. n6 IF., 118, 130, 135,189,1*1,358,262, 
17 1 - 2 73 - a 77 t 279, 19°. a 94 » 2 'J* ft - 3 10 'D 335 
AT - 34 5 - 35 *- 354 i«- 39 * ff* 5 ' 3 ^ 5*4 >*■- 5*7 
ft'*, 548. 571. 577 fL, 5 * 3 - 
Koixha ( Kuisdiar), Tti, IE: 6:2. 

K ural-dmi g. Sd* dn. The Watch Hill, h lit fb, 
115; H: 537, 559, 5**- 59«* 

Korai duDgnhig-kol. La. The I.-be of lhc it-T 

Hill. L' Mi. 

Korat-brink* Sp* U: 570- 

Korghasdiiro-kcni. Mi* The Lead Mines* II: 
37 * 75 - 

Korb, In. E: 158, 162 If.. 194- 4 'D * 3 °. 333-39 j >- 
508 tL; It 5, 9r 1 > r 15. > 3 - 35 . 7 f> - 93 - «5 s 6 o t 
371, 279, 293 ff,. 300, 313. 335. 3 S 3 fif- 3 **- 44 1 r 
5 * 3 - 516 * 51 1 $ if., 520 if.. 56 * ®* P 57 i, 6 oi if * r * 05 , 

614. 

Korop Kulak, Sp, K, = Kara-oL;; line Bhck Dras* 
Spring* It in, 175* 

KOruk, Str* rp. The Lagoon. 1 : 434 * 

Romm. Fo. ir* The Stony Place; also a ■ urreut 
of great velocity, I: 18, 19, 26. 

Koschalansa. WL It 174- 579 - 
Kusch artk. Ca. The Double Canal* J: 430. 
Ko&ch-arakdi^boldschcmasi* La* The Dead water 
of the Twu Canals, t 288. 

Kosch-bul ik. Sp. t he Double Spring. H- 4 7 1 - 
Kosch-durig-dsehaj* Ma. The Place erf the Fwo 
Hills. 1 :63* 

Kosch-koMu. t o, It* The Two Huts, l: 1 io, 

j 19. 

Kosnh-kolan- l ,r 0- tr. I: [26* 

Kosch-kotain Hl t; i 79. 

KosehToSCh. Kg, II: Gob* 

Korchmet-kftL bid Ea. KT l ake. 1: 400,401* 
Koschmet-kiin], Sri* Kowrhmet’s Desert* 1 :400. 
Kosuh-nuige. Sell & tm*. The Two Horns. 1:159- 
Kosch-otak. Sir. Ir, The Two Homesteads 1 : 17, 
KosdMogbr&k. Sir, if. ’Hie Double Poplar, J: c;. 
Kn$ch -loghrak-tschc ke. The River-Loop of the 
Two Poplars. 11 : 513. 

Rose Kiigen-kok-flla- Riv. a. K. KT River-arm* 
\h 509* 

Koselek* Vil. 1 :9. 

Koah-bubk. Spr. IT>e Double Spring. 11 : 47 =* 
Kosti-kirgen. Stm* The Peg Driven down* 1:176. 
Kosu-kirgen-kiri* La, I: 176* 

Kutiik-karaul. %Vtuli. ha. r Lhe Watch-house of 
the Dry Wood* I: 62* 

KohtU-kijb Sd flu. The Dry Woods 1 nkc. 1 : 60* 
KfcKiUT. Riv. & rg* 'I'he Driftwood Place. I: 22, 



Kotfklik-Ajaghi. Fo. tr. Termination of the Arm 
that carries Drift wood* I: 23; 11:553. 


/Aj'jfl, JflirWi 1 m Centra! Aim- II 


679 

Kobklik-darja* Riv, The Driftwood River, L :i, 
# U* 530,5pi 5S8. 

Koiiiklik-kul. La. The Driftwood l ake. 1:459 
ft., 463. 

KtJtJk-bchoL Old la* The Driftwood P^L 1: 420. 
Kblaktti-kdnik. Iji. The Ijigoon of the Dry Wood. 

I: 140, t45- 

Kotori>tn,t. Had. ■ \ place where . anocs ate earned 
orer bnd*> J: 4S2. 

Kotschkar-aghil, Fo. tr. 'J he Rain-fold, h 
II; 606, 

Kolscbkaischi-kiJi. La. Kotschkatsch’s or the 
Swallow I*ake. Ljno; It 512. 

Kol&chkaDch-ko]. l a. K’s or the Swallows Lake, 
b i36, 297, 

Kdtisch Ktillu-kdL La. R. K's f ake* I: 220. 
RDtschok-attamning’koli. I^i, Hie Little Fathers 
i_ake, H; 152. 

Kovna-AbdaL Vil, Old AbdnL IL.-72.273. 

Kua tscbua* Vil. Jl: 407* 

Kuba-oniing. St* The L’an.il of K. {Kurban?)* 

I: 67 i 7 =- 

Kucha* To. (= Kutschar,) 1:7v- 
Kuda. Ft>. lr, E: 25. 

Kudichek* Riv. bd. The Oar, E: 168 IT,. 174,425. 
43^43* f W: 5“5* 

Kuibche-fcaldL Fo. tr* K. Arm e l. I: 106* 
Kudacbc-kildL Scj. dn- II: 536* 

Kuduk* WL The Well, II: 579- 
Kuduk-kauiugiian. Rg. Where the Welt was dug* 

lt: >° 3 - . „ 

Kiiti-T/-i-'tuog-thshuau* Riv. 11:300. 

Ku-fi- Sp. II: 09. 

Kugek. Dlsi. A place caElctl for watching in 
which direction lhc fnh are swimming* II: 150. 
Kujtblik. Pge* The Place of the Swans, IT 1,4. 
q 6, 393* 

Kuj ghU't seb a j >ghan. Ca. K if Canal. 1:124. 
Kujlusch. Fo* tr. The Confluence. I; 26* 
Kujhisch. 1:5 i :tl: 5 J-- 
Kujlnsch. Fo. tr. 1:83* 

Kujluschning-busehi. Fo, ir. "I’he l^per Part of 
the Confluence. I: q.i. T 65; lb 554. 558* 3S9, 
Kujuk-kobnik. Rr. The Burnt Hridge. 1:66. 
Kujuk-tain. Ho. The Dry day House. I:m. 
KiijOk-tijn. Ho* The Burnt C lay House* Lit 6. 
Kujiisch* Con. The Confluence, 1: 210; II; 560* 
Kiijnsch, Dat* The Cottfluenee. 1:463^475. 
Kuku-nor* La* 'Hie Hlue Lake* II; 472. 
K'uku-sch-ikiicha* TL 287. 

KuEan-basch i* tin. fa sp. I he KubnT Head. 
II: 18. 

KuUtischa- Disl* til* The Mouth of the Lake. 

L 207 r 209 fif., 465; !L 272* 275. 

Kubtseha. Riv. a. 11:550. 

Kulatsd me-ajagh-b* heke. \ p. Knlatsch*T Lower 
River-Loop, I: 207. 

Kulluk Bajning-gumlwsi* l!rl. pi. I'he Tomb of 
K* iDj* L 63* 

Kolluk-tagb, 311. The Servants Mountain. L 66. 
Kiiltschakkuli. Old la. Kl's 121 kc. L414. 
Kult^rh.ikningoiji, Ho. R's House. If: 512, 
Kultsdiuk-koli* T*a. K’s Lake. TL 337, 

S 6 
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Kultu Itekni-uji. PL J he House of K. Rek, 1:430. 
Kultiik-kbl]. La, K's Lake. 1:451, 

Kultult-ta hapghan. t ihl. nr. The 1 anal of K. L 2 1 7. 
Kuin-iigis* Sd. The High Sand, 1:55,58,74. 
KumnniL StL The Sand Island. Loft; II; 53.5- 
Kum-aral. hi. I: ’Si. 

Kmnurik. ViL The Sand Canal* I; 71. 
Kum-arik, ViL l: 100, 

K U m-a ri k . Fhgh-vt aier cau llI. I: 1 14. 

Kum-arife. Hist, I: 430* 

Kum-alscha). Pa, tr. I: 351 JL 53a, 55.3, 558, 588. 
Kum-b.sscb, ViL Tlic fotginubg of the SiniL 
Kum-bulak. Sp. ^Pbe Sand Spring, II: 287,471 ff. ( 
523 ff. 

KumdflS. PL The ri-irk-kiln. L 383* 

Kuradan. Riv, jl 1:503, 

Kumdan dofja, Riv. ibe River of the Brich-kiln. 

Ji 503 ff- 

Kum-darja* Riv. bd, The Sand River, 11: 3 ff., 

10 ft',, sS, 35, 43, 63* 89, 91. 

Kum-dHirase. GL Tlx *Sand Gate? of Kasehgar* 
I" 3 - 

Kum-gercm. Fo. tr. The Sand Hat 1:61. 
Kum-jejnek* Fo. tr. The Sandy l oop. I:no, 
Kuia-kWschik* Sd. L ite Sandy Lord* 1:67. 
Klun-kuL J,a. The Sand Lake. I: 169,287, 300, 
3 * 7 - 

Knm-kdL La, 1: 477* 

Kum-knl. La* H: 137* 141, 

Knm-kol. La. II: 504, 536. 

Kum-kolan. Fa* tr. Thu- Sandy Fold. I: 103, 
Kutn-kisjuk. Fo. tr. The Eroded Sand, h 6a. 
r i IE: 533 - 

Kuin-kupitma, Sd. The Eaten away Sand. J: 397 ff r 
Kumlnk. Inh* tr. The Sandy Place* !: 67. 
Kunjluk. Hist, 1:425,4*8. 

Kumluk. ptsi. L 50a* 

Kumluk. Lp. L50J. 

Kum modschuk. Sir. rg. The Sandy Cape. I: 467 
Kufii-ipghlghan* Stp* The Gliding Sand. 1: »8j* 
Kum-iagh* D&l The Sand Mountain. 0:1:73,175, 

2 2 2, 38; ft., 393 If,, jljrj <r., 446 It., 471,484, 485 

ff., 50a** 

Ktim-tau. List. The Sand Mountain* II: 386 if, 
Knm tok, PL The Sand Ham* 1:430, 

Kiim-tokaj, Fo.tr. The Sand Forest. L 17* 
Kum-t?- haLil, Fo. lr The Sandy River-Loop. p u 
Kum tsehakiL \% L 66* 

Kiun-tsdiukcna. Scl. Where the River has Eaten 
ii^ny the Sand* I: 390, 308* 

Kum uchapghan* ViL The Sandy Channel I- 


v. w,. 459 * Am i -» -,,- T -jj M., .j 

tt., 5 43* 140. 149 ff., 1 54 ft,, 150 ff„ 17a-, 1 -tj ft 

l* 4 * Mt j' * 9t ' 208 ff i 325,275,283,33^ ^, 

S 20. 548. * 51, 560 I!., 568 £f., 181 , 50 I ff. } gtjj, 

Kitin-rschav.iL Hat. The Sporadic Sand. L u < 
Ktim-tscheke* Fn. ft tst, I be Sandy Protnontor 1 

1 1 - I l I 1 


Kum-tscheke* 

Kimi-totfieke, 

4 7 * M., 4 7 8„ 

|o6. 

Kiim-Un heke. 


Hist. I: 207. 

Vil. I: 430* 450 IT.. 458,462,465 ff*, 
■C-6, 490; 11: 330, 513, 556.561,590, 

Fo. ir, IL 1 j. 


Knm-ischckr illek), Riv, TP 542. 

EammcbL Oesjn, In. The Reeds. IL 86. 
Kumusdliin-tuse. Dttic* In. II: 86 if* 
Kcrnm^h-satma, Fo, tr. The Reed Hut. L 5S. 
Kutmitduk. hi, tr, I he Mosquito Place, L 95. 
K itng ul-koseh u- L pita si. Sou. The Double Sound 
of K. 1:255, 

Kiintei-hubk. Sp* The Sunny Spring* 11: 285. 
Kuniej ke-rtc. Fo. tr. The Cut Hollow Trunk. L 6a. 
Kiin.t^-Lpa-k'ii-ln* St, II: 285. 
KuiiLschckan-k6brughii. Str. rg* K^a Bridge. £ 434. 
Kunischckan uktusu* |„i. K s l ittle T ake, i: 169. 
Kunt^ hckar onm, Kiv. I'he h istcrn River, h 425, 
KumsehckEscb -*ata. Riv, hr. The Eastern River- 
Hm fs 1 b. 1:487,493* 

Kunudickisch tarim. Rsv* The Estsicm River- 
Branch. 1: 204, 424 fT*, 433, 486, 403, 497 ff., 
S oc ‘i H: till*. 299, 336. 512 ff., 518 ff., S4 6, 548, 
561,504,596. 

Kurban Bekning-iled. The Sign-post of K. Bek. 
11: 504* 

Kurban Bekningderemi* Riv, a. J’he River-arnj of 
Kurban Bek, 11: 504* 

Knrban-dfidiajiri. La, The T ake of K. I: 181, 
Kurbane-uji. Vi). K’s House. It [06. 

Kurban-kb!i. Old* In. K’s Uke. L429. 

Kurban Kullu* Str. rg. The Place of K. K. b 430. 
K urban Kulk-jatgfean. Dist* The Tomb of K. K* 

I: 412, 414. 

Kurban KiiHuni--kdli. J,a, 'I he Lake of K. Kullu. 
II: 194. 

Kiirban-Kulltming-terenr-baschL The Beginning of 
K. Kill In's River. JL 505. 

Knrb.-m Paianing tiigirma : n. Ml. The Mil! of K< 
Pav»n. IL 509. 

Kurban Su |>aning-b 1 rinlscbi- ischapghani* Ca. The 
first Channel of K, Sttjja. II: 504. 

Kurban Sitpaning-ikmtscbi-tschapghani. Ca, The 
Se, ond Channel of K. S, IL 504. 

Kurban Supa-tst hapghnn. Str, rg. & nr. The Chan¬ 
nel of K. S, L 214* 

Korbantschik. Un. Kurban s Hat^. tf: it ff** nc 
ff * 534- 

Kurd sc hek lik. Fo* tr. The Place of the Oars. I; e 2 
Kurgek, St. IE: 176. 

Kiirgban, Fe. Hie Fortress. 

Kurghan-bulak* Sp, ‘i'he Spring of the Fortress* 

H: 383. 286, 472. 

K nigh m da vail. Ps* The Pass of the Fortress. 
II: jKfi, joi* 

Kurshan-saj, VL The Valle? of the Fortress, 

ll: 386* 

Kurgl'.Qn-sajning-aghis. V], I He Entrante of the 

fortress Valley. IL 386. 

KnrEe {Kodak Tn. [L zSy^rT. 

Kurlik-uj or Ktuialik-uji* Fo. tr. II: ic, 

Kiirmc. Fo* tr. Knrm or Kurnia is a kind of 
provisional hut formed by branches or poles 
and often also with clay, h 7 ( * 

Kurm-n], l>ist. I he Hut of Bratichea {nr Poles} 

L 431 ff- 

Kmrek^g. Mt, The Dry Mountain. II: 
koitidj-eghil. Sti. rg. The Lemb-fold, I: 379,38,. 
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Kurugcn-ugeti. Hiv, bd, The Dried-up *Ogets». 

I: mi, 141, 144; 11: 00- 

Kuril gen- vigen. Riv. The Uric*! up »Ug«n II 539, 
SS<M9°- 

Kurvigb Tagli. Mt. The Oiy Mountain, 11: 97. 
Kuiuk-Jikin. Gn* The pry Stream. H‘it. 
Kurufc-asti, ViL Pro[)crli-: Kujtuk-Mti = the 
Suspended Talk \: 34. 36 ft, y 41, 54. 64 £T, 68; 
LI: 470, 554, 45K jKH. 

Evurnk-rfarja. Riv. bd. The Try River. I; 10 3 ib, 

155 ff,, 404* 414, 43Ti 4iu; ll: 35 fT-i 4 1 ff-K 

56 fL, 66, 6 s ff„88,105, i S3 h * [ 65, i-5, 

*3>. - 5 s ' *** tL ’ - s 9. *9J» -‘*5» 2! > (1 ff- 3°5= 3.1 C 
333, 336, 34°, 34 g . 354 ff* 03? 437. 451. 434, 

5 >5. 52° ft. 5J f 6 57C 577 ff- 5 6s ^ 
Kurtikkuhruk. Ur. The Dry Bridge. I: 3v- 
Kuruk-kbbmk. Sd. tin. I: 69. 

Kuruk-kiiLritk, Riv, bd. 1:63. 

Kuruk-ogcn. The Dry ,Ogen». Ri. I: no. 113, 
Kuruk-tagh. Ml, The Pry Mountain. I; 150, 354 1 
364? 437? 5°9t fI: 4. Nt '3 ' *3 ff„ 3b ff.. 40, 

58, 6i IF., 66 It, 73, 76 tT. h 100, 1*2, 104+ r07, 
lio it. us, 133, 173, 175. 1^5. 331 ff-f S 4-T 

284, *87. 289, igr T 306, 348, 357, 368, 3 *>j, 397, 
439, 451 It, 461, 466 ft, 47 T 475.4^4, 494+497? 
5 J 3 ft, 579, 5 s - ^ 

Kuntk-liirhk, Vil. The pry Poplar. 1:66. 
Kuruk-fimrak. Os. The Dry 1 'Poplar. II: 8=, 83. 
Kuruk-toghrak. The Dry Poplar. LI; 73, 

Kusch. Vil* The bird. 1:431. 

Kuschkc. Fo. tr, The si reel. I: 49. 

Kuseh-tJ ji-daVfltt. Pjs. The Pass of the Hittl s 
Nesl. EL 77. 

Ku^btsc he-gutnbe d. Ma. The Tomb of K, 1:71. 
Ku-schui-dta. Sp. IT: 471. 

Kustek, Str, & des. vil. The Autumn Place. 
Is ns? E &5- 5°&- 

Kjuslek-mahkllasL Vil, Tbe Autumn Village. It; 505. 
Kuslik* PL The Autumn Place. 1: 4-9+ 

Kus I S] A St: hi r [ >st. E ll 38c. 

Rutlekruetniaig-iij. Fo. ir. House of Kutlck Mu- 
hatued. I: e 16. 

Rutsdhar. Tn. I: 83, Ky. 91.94, ioo t 105, tit. 
126; II: 293, 307, 513, 523, 335, 566, 567, 602, 
6c ;, 61 1,614. 

Kittsdimct. DUt. Name of a man* I: 404: Ift 341. 
Kutschak-atum. Vil. The Little Lather. II: 152 
Km tilt Bcgi-kbli. Str, rg. K. lkgT Lake. It 501. 
Kutuschtu-arigbi. Liu I: 14 7. 

Ku-Lutgban-koL La. The l.ake of the Caught 
Sfetfi* 11:511. 

Ku-iuttu. La. Where the Swati wa?. taught 1: ^^4- 
*95- 

Ktt-tutu-kdl. Ul The Lake of the Caught Swati- 
I; iSa; IF: 511. 

Kwefl-lun, Mts, I: 77, 347i 3 S 3? * s » 7^ 4°7r 

516,5^1^,527,56 5. 

KyayLkiim, Dst The Red Sand. 11: 444+ 


Laj-ba^karl. I,a. Filled with Silt- L2S7, 
Li]'baFkiDkHl. La. The Silt-filled lake. 1:209, 
307; lit 509 ff* 
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Lajlik. St. &: vil. The Silty Place, 3: 3, io t 12 #F n 
16, 25 f 54, 58. 64, f>t, 144, 147; Huso, 464.466, 

539, 53 ^- Sta ff-T 553 + 55 s ' 5^. 57 Q , 574 fi'..S ss - 
590 ffl 

lajlik-durja. Riv. bd. 'Die Muddy River. I: S8, 
04,460 ft - ,; II: 561, 580, 594+ 59 6 + 

L.ijlik-darjaii* Riv. 1 : 92; Li - 5 * 34 - 
fjijlik-L'tritiu Riv. The Muddy River. 1 : 471 * 
Laj-sn. 0 HI. The Silt Water. I: 132, i j.k 146. 
149; 11:513. 

Laj^u. Vil. 1 ; 4911, 508,510, 

Inj-tschapii. I41. Fiikd up nilb Allimiinu 1 : 141. 
Lake□ e-tetes l krJghan- kbL La. I h e I-ike where 
the Skin of the Hrg Fish was Lefi- If: 142. 
[jikuluk-kul lut. The 1 -ikc of the Rig Fish. 

L: 175; II: 5G0, 

LakiiEluktoke-u], Elt. The House of the Rig Fiah 
L^aee, I: 175. 

Lakolnk-khL Li, The Uakc ol the Rig Fish. 

I: 2B7„ 307. 

Lakiiluk-k 9 l. La. Ill 507, 

Lakulut-tariro. Riv. hr. The River with ihe Rig 
Fishes. 11 : 507. 

I ,almoj. M Ti. 1:38,49,66; I h 303, 5 3 2. 
l.ulmoj. La. I: 67. 

LSmpu-akfo. Riv. I., is a hut made of poles; 

the IItit of the Current. L ill ff* 

I jinka- Fo. tr. A Fence for keeping out Cattle. 

Ii 103 ff-t IR 555 - 
Lanka. Sttn. I: 507 ff. 

Lanka-k'.ik'aluvi. v'hh The Channel of ibe Fence. 
E: 507. 

Lati-rselrou* Tn, II: 380. 

Lao -1 an. Ctry. 1 L 300, 

I j o -1 atit-Hni. La- Lt; 300, 

Lap-chLtjuoitsa. Sp. U; 471 - 
Ijschin. Riv. Spot for Sowing the Rank of a 
River. 14184,430* 

Lasihin durj.i. Kiv* I: 1&3 ff. t 190* 406, 425, 4a® ff-. 
4 33, 4-S6 It., 4 M it, 4 'UJ tt, ; II: iffi, 505,546 

ft.. 561. 

LaKhiti-ltadaghnn. Old la. 1 :507. 

Laschkar nAtnui. Str rg, ’I he Hut of the Hoops. 
I: 382, 3 s 41 yd 1 

T Jj s t hk it r-solaisehknn -kiim. Sd. The Sand where 
the Armies F'ought together. 1 : ts6. 
l .^schtik. Ft*, tr. The Alg® Region, 1 :36, 
LasehliL >tr. rg. 1:88 ft.; H; 470, 534, 533 ff.. 
55 s ? 5 SS tT - 

Latscbiu, St. A kunl of sm;ill Falcon, 11 : 150, 
t; 4 tf. 

Lau-lau, Ctry, Ru, LI: 507, 

L.ch, Tn. !l: 5S6. 

Ltsiger* Csai, The Station-House. I: 10. 
Lengcr-iUmg, Vfl. I he Hill of the Station House. 

L* 37 3 ' 

l. ecu-1 j tt. K1 Sm II: 164 1 ; 12, 

Lepschvme. Fo, tr, t evd 'i'r.ici 1 nuaduted from 
the river. L 24; II: 5S8. 

Leudan. Kdtn, II: 260, 263 ff.* 300. 

Lhasa, d'n, IT: 121. 476. 

1 .L 1 jya.n Desert. 11: 400,436, 

Libye. Dst, Hr 459. 
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Lm-Hai. La, IE: 

T.jnn-ischtni, T ll II: 382. 

Lub t Rg. II: 260, 363, 270. 

Lob, Tn, £1:265*301* 

Loti nor. La. !h 35(1 ff* t 278, 306 AT., 3 eq ff., 353. 

Lob-nor. Kg. 11:265,306. 

Ijob-nur. Dst. H: 306 fL 
Lob-neutsi, Trb. IT: 261. 

Lob-nur* La. II: 300. 

Lobo-mir. La, II: 3J 3. 

Lolo Kullunn-uktaM. I*a* llie Little l*ake of I,* 
Kudu. T: iSeu 

I*op* CtTy. 1 : 7 8 ff, f 93,109,111, 12 7, 158,18*, 
iSS, igi f 3i3 t 230* 247, 9$4* 3 OI t 3°5i 

.o't f J4- 3S3, 2: J. 46 r* 482, 4^2 t 508, uor 
lb ts. 341 ^ 8a ff., 97 t 100 lT r *33- *T fl , 207, 
3 10. 263, 275. 3H3, 205,306,308,310. 3 13, 348, 

3S4* 3S7* 3**1 .>07, +39. 4*7t 54^5*5 ff* 574. 

577 ff., 581 ft., 59S, 603,606 ff. 

Lop. Vil. I: aio, 398 ti., 40j, 510; Ih 172, 339, 504, 
547, 6 ti, 614. 

Lop- Us!- L 245, 2 $0, 3 92 ff. T 317 * 3 61. 3 6 7 ff. * 
399* 404. 408, 437 *F- 4+6. 4&>. 4*5 ff- 4*4i 5 t 2; 
if: 3 . 3 °- 47 63, 66 If., 115* 98 iY., 1ijff., 125 ff„ 

132, 164 ff., 17c |f., 174 If.. 1S3, 187 ft'., 193,210, 
214. 22 2, 324, .2 2 # r 233 ft., 344 lY, 253, 257, jfis 
ft., 270, 274, 304, 306, 313 tL, 324 ft., 333^348, 

355 ft - 3 g 4* 37°* 39*. 3 l J7. 4 c |b 4 14. 43° ff., 

44-► 45' ti -| 4 1,3 ff-* 4f 482 If., 4111;, 5 52* 3 7^ p * 

578 if., 5 l 4 * ff*, (joft. 611 j. 

Lop, Lx It 97, 121. 

Lop, Tn, 11:301, 

Lop* Bp. II: 3211, 345, 525.566, 571, 577, 
l.ogi-koli La, I: 31H), 4 oo, 402. 

Lopmngbrtilng. St bs. The stalinn-HoOM of 

Tup* Hi 504, 

Lop-nor. La. li 154 ff,, 245 ft , 303. 3 j j . *22,33 3, 
379. 384, 39J, 4^1* 40H, 413 ft,, 43S.463,460, 
47*6 4- s it 497, 5 tQ > 5 T J i H- 4, n, 15, 34 ff * 43, 
63 ft., S3 ft',, go ft** to?. 115, 118, 128, 140, 14L 
168 ff.. 185 1b.j1.15. 1 Lji,. 202, 2ie, 22O. 230,335,, 
241, 245+ 247 ff,. S58 flu, 270 tf . 280 ff.. 200 ff. 
300 ff.. 310 ff,* 346 ff. 330 ft f 340 ff. t 354 ff. f 361 
ft.. 370 ff., 3K2, 388 ff.* 400, 450 tf,. 458 ff., 461* 
460, 4 7-* 47 = - 483* 486, 4S9, 515, 510* 52 7, 574, 

577» 581 ft'.* 612, 623, 

Lap-jior. Ban. II: 90, 9 r, 97, 

Lap'nor. Qiy* M: 269. 

I.up-nur. La. If: a#6* 178, 2S7 ff*, 290. 

Lopu-nor, l>tst, E: 504. 

La-Lichen. JL 38. 

Lou-Ian. t sht Tn. If: 35* 64* 88, 1i6* t 18 ff.* 1 74, 
178* 210, 214* 227, iJ7 ffa6 4 , i?6 

ft., 288, 290. 295, joe ff. 312, 314, 325 EL* 437 t 
454* 46S ff. f 5 .1. 57y t 581*584, 619 ff. 

Lmt-L.tn. Ctrl', H: 300. 

T.ULi'bui-bai. I a. It: 349. 

LAu-nor, La. Hi 312. 

Lovo-nur. La, llijta. 

1.11ktscbifl. Ojrf. II: 25, 37 ft r , 7K ff., 83, 8^, 87 ff,, 
9*. 3*7- 399. 40a- 
Lung-if.i ln.-iig. Tn. IT: 301. 

I.nn-iii.ii. 11:300, 


MlkUcHa, Vff. T; 6, 

Mo-ge tschen* Riv. a. U: 373. 
M:ib.iTin:tntng-kmJiighi. WL Muhamcil’i Well. 1: <>. 
Miilmmatning-kbli. La. ,M’s Luke. II: 50S, 509. 

MahmetiK;- modsrhugtiu, pirn, M + s C:i|ki. 1: 255, 

Mabniei-tscheknn-dutig. III. 1:436. 
Majtti'fcaldLkbl. Ln. IL513, 

Mfl-lan*tscbu4n. Wl. II: 91,, 

Mal-piichtt. To, tr. U bere the Bheep la'tre washed 
(to get ihe woof clean), I: 97. 

Mattik-fcoL La* I: 417 ff.,5077 II: 34 5* 5 1 2, 548. 
Maltak-kbli, La, IE: gr3. 

Mamiaehning-ujilake'tscheke. Ho. The Ikind of 
Mrrmusch^ House, 1:513. 

Maiian-kut.m. Fa. tr. Tilt Hat of the Fresh, 
Young Kami sell, I: 88 
ManassaTowar. Ln* 11:5.3. 

Manchuria, Pro*'. II: 382. 

Mandarhk. VL [1: 586.0 
Mandsebar* PI. .VT, A inti of Sei. I: 427* 
Mjiiilschar-baadii. Ssr.krg. The Uppermofit Place 
for Setting out Fishing Nets, 1:185,493,497 
502. 

MatnLuhar-liaikan-ilck, Riv. hr. The River with 
the Sus]5endiMl Net 1:4S3* 

Mnn<Eschar-but* l,n. The Net Lake. I:ti6*ri&. 
M;.LTiei or Majtii. l"o, tr. Probably the Mongol 
Mane, stone with inscription. II: 10. 
Mangischlak. Pen. The Plat e of Movement. II: 
446, 

Manitii, Sr. 11:287. jhi< 

Mantschn. Fa. ir- A kind of Net. I: 104. 
Mapa-kLiLkdl. II: 293. 

Mapiscblfk, Fo. tr. Fhe Region of the Poplars 
that have Crown to^trther. 1: 388. 

Marabbaschi. I n. The Head of ihe Stag. 1: c;, 
Hi, j 1, 26, 36, 38,411* 66 ff., 7 S: IT: 353* 447 . 5 
If'-r 533* r 44- 566. 582. boo ff, 605, Gi i T 613* 

Mardak-kul. 121. J: 463,466 ft.* 473; II: 363* 
Mardtlk-sehabr. Ru. I: 468; IE: 561. 

Mardiiktik. Vil. I: 462 ff. 

Marge!an, 'I n* IT: 5S6. 

Mnrk.it, Sir rg. Masar. Burial-Place. 1:182,305* 
4^^: IL 31T, 34c, 343*347*37^, &79i -g s< 
Markntd;ike-konn-uj:* l>es, vil. The Old House of 
the Bin-irvl-Place, h 382. 

Miifllik. Rg, f: 59* 63. 

Mrv-iiir. Hrl. pi. The Holy Man's Tomb, Ljiij 
If: 5 * 5 - 

Masar, Fo, tr. lit to, 32* 

Masar-aldi. Vil. Before rhe Masar. 1:36, 40* 65. 
MisarCborLrham. My Lord’s Ma.s:ir. Ma. 1:55* ecu 
Masar-riung. Ma, The Masar HID. I; Ko. ‘ 
Masarem. My MflSir* EL ^05. 

.Mxsar-righ. Mt* The Masar Mountain. I: 34* 36, 
43i <>n. 7,4: 11:303, 455, 477. 

Masesii-iicgi. Riv* a. M\ River. 1:5^2. 

M.itan. V d. I: 64, 67, 7 i, 8s; H: 479, 533, 554i 
559* 589, ft05, 

Matija-jatgban, PL M’s Crave. L425. 
Maiijasi-kotann. Li. M * Hut. T: 432. 
MatijusLiogh, La. MS I him. I; 43 a. 
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Muiijas-jatghan. Ft. M's Cr^re. 1: 502. 
Matijas-sdretmcsi. Sir, eg. M's Portage, 1:505. 
Mutija-aorotme^i. Sir. rg, M'± Portage. 1:427, 
Matischim-dnng. HL TEie Creicerit-sbuped 3 litL 
I: f)2, 

Mtttschit, Ku, The Mosque. I: jSti. 

Maisehii-diiitg. ho. !r. The Mosque Hill, E: §y, 

Meghna. Riv, m. 11 : 35V 

Mejim Kuli Bitaugvar. XLi. E:73, 

Mejnct, Vit. & *t„ Poor Deri), ..Tfor-Dothiag. 

I: &, tti; Hi 545 EL 

MGngliglu-tKrhakmuku-k.dgiuuj. OKI pge, J: iS^ T 
Menghgi-ilcgi. RL\ M5 River. 1:427, 
Meniog-tschtiktio. RoL Where M. was E Towpcd. 

I: 213. 

Mtrdek. Rg. II: ;r7 a, 

Merduk-kol. La, Tfe Lake of M. Hi 401,506. 
Merdck-schahr. Old tn. 'line City of M. It: 33 fif,, 
?73-3® r ; 

Mcrdek-turim, Riv. I: jo7, 

Merkct. ViL I: i&\ IL45J, 544, 5 [ jo ft, 603. 

Main. Rit. =■ Muriin. 1 : 224. 

Mijan. Os. = Murin. 11 ; 132, 135. r^n. 2 rti, 
Mijafl-ajaghi. Rit. The Lower Part of Mijan, It: 

2 16, 

Mijan-bastbi. On, The Lip)>er Pari of Milan. EI: 
51 7 - 

Milka F o. It. 11 4 H, (1 5 : 11 - J 4 - - j f 4 • ? ? ^ ^ 1 ■ ■ 
Mil-toksun- Rvn. %i. A Man's Name - Mir Tok- 
tasun, H; So, 84, 

M i ng-sha -sha n. 11:30 5. 

Mir-toktasim- $p, Man's Name. II: 77, 84. 

Mitt. Riv. IL 5-'j. 

Mn-cits;r-sen. Mn, Miserable Dry Mountain*. It: 
3 L 

MiOdiche-LOghrak. Ppr. gr. The Poplar Promon- 
loxy, because a quantity of driftwood has got 
entangled in a poplar in die Led, forming a 
kind of mpe. L 87; Tt: 534, 554, 5S0, 500, Joi. 
Madtedfrub-kotaii. Sir. rg. The Hut on the Cape. 
E: 502. 

Modsiihu-kotun, Hi, The Hut on the Cape. 1 : 426. 

403; II: S<A 

Madschuk-toghraL I 0, ir, The Poplar Cape, It: 
317 . 

MoessinUigujl. The House of the Priest, II: 505, 
MagbflL vii. The Mongol, 1:7*8. 

Moghul-sat mas I, Co, ir. The Mongol's Hail. I; 53- 
M ngu tu li -go l ■ l a- B: 3 7 t ♦ 3 74 + 3 75 - 
Mdkme-kdL La, lit n>4* 

MohLcha. Riw I; 373, MS 37 tii 348. 5:2 IF. 
Mdldsuha-darja, l<iv. 1:375* 

Mdlamei-tnilafc, Sp, The Spring of Molla Mulia 
met, lit 77- 

Motnutii'Ottogho* Fo, tr. The Dwelling-Place of 
M. I: 150; It: 556. 500* 

Monan-sAlghan. Sh. ir. Ihe Settlement ui M. S~ 
aSt, 

Mongolia. f try, II: 380,3S4, 441, 

Mote. Ft). tr. The in re-Place, 1 :47; II: 554, 558, 
580. 

Motdultbiii■ La, The ! IttEe E.akc i>f M. I toS. 
Motel-tiklusu, T,n. li 237* 


Muchtpj-lmjflgbi. Sp, Mtu hlaj^s Spring, 11 : 6 a, 
MuchlajTittiak, Sp. lit 77. 

Maichurscin. Ml. II: a^o. 

Mndschi, ViL JL604. 

Muctiursep. Ml. IEi^S. 

Muhamed Ant, E.a, A Man's Name. Ir 175- 
Muhantet! Aru-kol I41. M. A s Lake, 1:287; II: 
507 * 

Muhamiisde-godsehe-tutgliuischtake-oji. Ht, 'Hie 
Hou‘C where M, Codeeted Feathers. E: mo. 
Muhametlc-kamut-ditng- I Hi, The Watch l Eill of 
M. 1 : inn. 

Mi ih amcde-kosdmru, 11: 2 15. 

MiEhnaicdc-nUitsi tickati*u]i. lH>t. f: iSo. 
Muhamcd-kiHgen kotan Ht. 'Fhc Hut to which 
M. Came. E: 174. 

Muhamcd Kullntiihg uji, Des. sa. The Hou-hc of 
M, KuLlu. 1 : rati. 

Muhamcd Kulhinu-dJodsi'huehu. Cjj. I he Cnpe of 
M. Kuhu. L2S1. 

Muhamed Mirnl^arighn Drv ca, 1 ’he C.tnaS of M. 
M. 1 : ti 4 . 

Muhamedtie-koli, lat. M's Ijke. I: T71S. 
Muhamednr-keAl La. I: 287. 

MuImmcd Niasning-arighi. Ca« M. Nias' Canal. 
L 114, 

Millumed Nnt-vosasjdake-arik. Cm The E 'anal of 

M. X's Deserted Fields, l:jii. 

Muhamcd Nias-satghnn. S 3 i. tr, 'Hie S«'LtleiEicnt of 
M. N. E: 281. 

Muhamcd Nias-tschjch-niinfi-uj* Ht, The Elmiv? 
of M. NT Tent. 1 :4*8. 

M uhainedniny • i !.is< lu.ighe-kdL I a. The l.'ppcr Lake 
of Muhamcd. 1 : 207, 

Muliamed So]iunc-mo<Uchnk. Cp, The Cape M 
M. Siipu. I: 281. 

Muhamcd Supaning-satma-tijL Ho. The Hut House 
of M. Supa. IE: 5at', 

Muhamcai Supa-uj. ViL M. S’s House, I: ttiu, 
Mdbtuncd-ujL Ht. M‘s lEou^e, E:iMi, 
Muhammed-lli-lenger, L’sai, M, IT Station, h 14. 
Muknruing-kijli, E.n., MnkurT Luke. 3 ; 05. 
Mfilken-ager-kdi. La* TTic Loke of the Many 
Saddles, L145, 

Multuk-kojghatl. Rg. The Rile Put away, (1:503. 
Mnnghus-asii. T’o. tr. The Suqu.-niled Horn, T: 124. 
MmiguA-asti. Sir. rg. L j 14; lit 470* 
Muptc-toghrak, Fo. tr. The Prqilar of tlie Mufti. 
1 :2 7* 

Muptu A( hune-modschu^lui. Prm, The Mufti 
AehunT Cape. 1 :555,250,260, 
Mandmirtg-ktil-kakroad. La. ‘I’he Bay of Murab's 
Lake, ih 5 to, 

Murau. Os. Tlic River. II: 132. 

Mur.it Ka*tni-p<naUmkMiji, Ht !: 186. 

Muren. Rit. The River. I; 534. 

Mureu-ajaghE, Al. (r. The Lower Part of the River. 
I: 224, 

Mvts-ciH'dar|a. Riv. The River ue tIic Icy Pass, 
I: op; lb 525, 527. 535. S55> 557 * i,ob < 

Mns-asti. i’o. Er. I'iie Suspended Horn. I: 124, 
iiti, 214. 

M usa- utsehanghan-kum. Sd. t: 115, 
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Muslut-saj. VJ, The kv Valley* H: 471- 
Musuiutiin-iuUschuk. Ml. 1:4. 

Mull Ai hnn-ulLirghan-ak-L;i£tt»:i-uj. Des, viL The 
House 011 iml- Field where M. A. was mi£c<J»IE: 5.05. 

Nadssdu^Edschiu. DLt. E: piS; JIr 2 16* 503 ft’. 
Nadfo-pg. Ktlm. It: 20 4. 

Naidschin-goL Riv, IE: 570. 

Nakaru-t-haJie. To. ir. The Hnu.se nf ihu Drum. 

T: S 3 * 60. 

Nakai. Fo, tr. The Avaricious: R 18, 
NalugeLkhuduk. VYL lbain, 

Njtokul. The Wei Late. It; 504. 

N.imunbaL VL See Kan-antbnl and Anjmhar, IE: 
_ 47 3 f 

Nan-schan. Mt$, Eh ;4 T 88 IF., 1;.rj, 102, 371, 373, 
3 $o ( ff., 441, 

N.m-scban-schor, |>ep, H: no, 

Xau-Lschan, Ml, Hi 75. 

N.ipaeL If: 312. 

City. EL 312, 

Natstlhiik. Vil. 1:4. 

Xegetscbi^ h-asghan, Dist. The Suspended Ass 
Saddle It 39 rj, 39S. 

Ngan-liwej. II; 443. 

Nias Bckni Alt.imne-kuli, La* The Lake of N\ 
Bek** Father. E: iS;. 

Nits Bekni-kOTi. La, N. R’s Lake. I: 1K7, 188. 
Niasdokc-uj. Hs, The House of Nias. II; jSj, 
Nias Hakim Bek-lhschken, Str. tg. Where X. H. 
B, Encamped* E: 159,. 

Nias kol* La. The Late of X. 1:459.463; Ik 

r * 6 5 * J 7 J i 2 7 S» L1 H . 54 ^- 

Niasmetning-kok-alwL bol. The Rivet-Arm of N. 
Mohamet. I: 429. 

Nias Supa Rajite-nji. Old vil, N. S. Bal's House. 
\t 168. 

Nias Supa Bujiihg-uji. Hint. 1:435. 

N lei-mo. Ctrv. [.L 164+ 

Nija. Dish I: 314, 370, 375, 381 * If; 396, 38S* 
57 < 5 . 

Nija. Tn, thdo^i. 

Nija-dflrja. RL I: 7*1, jo» r 373; H; 348, 52a ff. r 
57 i t 606. 

Nil. Riv. II: 3*18, 459. 

Nile. Riv. II: 333. 

Ning-tschao-ljang. Tn. 11 : 380, 38a. 

Niser Ku| Inning-bolted. La. The Sound of N. 
Knllu, H: 508. 

Nudsj he. Did. Ami 11^ made of branches* used 
by burners when waiting for wild animats. I: 430, 
iWhussno-iiL Sp. The Duck Spring. JL 63,571* 
Nuki-bulA, Sp,, The Spring of „Y IEijS^. 
Nuki'dakia-earkn. II; 283. 

Nniidake tnrim, Riv. Xnlci’s River Arabic Land 
II: 283. 

Nukj-davnn, II: 283, 

Nukitu, IE: 283. 

NukiUi-iIabajfc IS. II: 277, a 7 JL 481, jSj, *8 Jp :8i, 

* 86 . 

Nukitu-davan. p Sj j|; a86. 

Niikitiikta tl.iban, P* [[; 383, 


Nukitukia-sekin. PL 11:283* 

Nukh tiding* Ps. II: 27S. 391* 

Nukit lihj ia-Tinrn. Riv, II: 282, 286, 203, 205, 
Nukitu-schnn-kbii. The Mouth of the Mountains. 

El: 278, 2Si, 284. jgfi, 293, 393* 

Xukibi-sekm, IE: 284. 483, 284,286. 

N uklt U'Ktsi n, II: 378,282,283, 286, 

Xtjkus. PI. IF: 203, 204. 

Numct-bulung* ho. tr, N s Bay or Comer. L 50. 
Ntiiuei-Lschapghan. Hug by Numct. 1: tj 6. 
Norma. Fo. tr, A Fallen Terrace. E: 59. 
Nummm List* l: 188. 

Nuiisitu, Mt. 11:27s, 

Ob. Riv. 11:3(37, 372, 

Otmlang S|. EL 201. 

OdschnSuk-kol. La. T he Sedge Lake fodsohuf is 
jiirl of a setlge 7t.dk. which r an be eaten). I: 433. 
Ogtrn. Riv. I: 102, 110, 128. 145; IE: 536, 
OgCfl*darja. Riv. I: t iK t 128^ 137. 

Oghn-bithik. Sp. The Thief's Spring, II: 77, 
Oghm tepgen; the V^\ that h Hammered together. 

forest tract on ihc lower 'Panin, not in die teM, 
Ogbru-isirhapghau. FL The ThieTs Canal I: 430. 
Oghu Dscharurhu Yardi -tartin. Riv, O. D. V's River. 
I: 187. 

OjtMvaldt-ktiL La. The L.ikc in From of the House. 
I: 44'3* 

Oj-kdfetfik. tj.s, I lie Deep Tamarisk Place. SI; 
5 Jm ri 3 - 

Ojman-[>ulak S!p. Die Deep Spring. 11:75.78, 
OjmtrndtfJL La. The Doep Lake, L 183,220, 
287 ft,. 296; II: 5 11. 560. 

Hjmati'kbL Vil. L 183; 11 : 508. 

> tjcaan-kuldakc-uj. Ho, 'The House of the Deep 
Lake, II: 51 o ff, 

1 J'jmiin-kol-kEsi'lidake uji. lies, bo, ’J’lie Winter 
Domicile of the Deep E-ake. I; 183. 

OjToghruk. Ml The Poplar of the Deep Plate. 

II: 604, 

Okesck, Vil. I: 7. 

Dkctscii-kotao. Fo, tr. The Hut upon tbe Narrow 
Neck of a River-loop. 1 ; 105. 

Oithur. St, H: 391. 

Okur-tngh. XTt. I; 66* 

i dtuighan-bulak, Sn. The Killing Spring, II; 84. 
Okin-temenuu. Sff. The Spring with die Mam- 
Canid*. II: 25,63. 72, 75. 8a, Kg ft, 

UluntirueiUu. Gn. & Sp, II; 73. 

I bdurm. 11: arid. 

Opghan. Riv. hr* The Removed, I: 113, 
Opghan-dirja. Kiv, l»d. The Removed River. I: 

c *7 ff -- Mi ff , M 7 H, 1 - 14 = 15^; N: 538. 

<>EUir. Fo, tr. 1 :07. 

Ordik-jaghuLsch-tarim* Riv. The River where 
Ducks arc Eateu. 1:474. 

Urilat-jeghan-kbl La, The like where Ducks ate 
Feeding. I: 144, 

() rd ai 1-Padschnh. M .1. L 3 ti 4; IL 3 68,407,4 64,4 66* 
UrdtEi-jaghulsch-iipk. Riv, n . 0 . j, is said to be 
the name cd .1 plant; I111I al*o means Where the 
Duck was Eaten. 1:403. 
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Ordos, Prov ► II: jflo ffl, 441, 

Orlc&scfa. Sp, A Man^i Name. II: 37. 
Ordeoti*haMJui, La, II: afts it. 

Orku-nor. la., 11:481. 

Orlesctk I.a- Balik urtnitighfln j^r Whore the 
Fish Swim?, against iIil- current, over .1 broad, 
shallow place; also a threshold hdotr a narrow 
passage. I: 4 32, 

Orcnung. Fo, tr, I: r&G, 

OnuJlt-ttldi, Fo. tr, with la. Where t j, I bed, 1:145. 
Ormek-Ucheke. Ho- The Bend of 0 . 11:5*3, 
Grosamug-uji. IB. The Rus^izLEfc'^ House, E: r44. 
Grosumrig-uj. Fo. tr, and ho. I; 177. 
Oro-tscheke. Fo. ir, The Middle Promontory* 
IF to. 

Orlung. VII. The Station. II: 135 tT.„ 17,1, 
Grting-bulak, Cm. The Station F;i!J iil; If: at* 

1 jriang-dachajir. la. The Station Lake* I: 188, 
Ortiing-jol. Rd t he Road with Stations. II: 37* 
Ortang-kol. Iji. The Lake with Lhe Slat ton-house. 
If: 211 ft'.. 714 ri. 

Osagh-koyhul. Sou, I: 477. 

Oach. Tn, U:5*S6. 

UsdikadildL Fo. if. Where the Coat Died 1:47. 
Osmait-baj-kitduk* W|. O, B’s Well, 1 :374. 
Utsik-kahli. Riv. a. The Lost Shoe, II: 500. 
Otnk-kol. La. I he Village Luke, E: 

Otak-koL la, II: 130. 

OLkataghutsch-dung. HI. The Hiil where the 
Fire is Kindled. I: 174. 

Otck-kuL La. The Camping-Place Lake. 1:424. 
OtUk-kol. Ln* The Village Like. 1 : 597 ; II; 5 to. 
Uttok'kaldi. Old fiv. bd* TTic Forgotten Shoe. 
I: 176, t 77 ' 

Ottok-kfrl. La The Camping-Place Lake* cutok 
in connection with kbl is also said to mean a 
lake in which fishes exist* I: 432. 

Oitora-kul. La. The Middle l ake: a deep water 
with much lish is also called ottora-ktil* II: 1 4(1. 
Otiuk'tcheke. Rtv. tn, The Inhabited Pyrt of the 
Rner Hank. 11:505. 

Oltus-kemi. Old si. da. The Thirty Canoes, 

h 55,67,611. 

Otun-bulak. Sp, The Firewood Spring. IE: 117. 
Otna-nod?.cha. Sp. The Fjrewind Ambush (for 
a Hunter}. 11 : 7^. 

Ouargla. El: 4&q. 

Ova. PL The iob(n* 1 : 508,. 


e®s 

Paluao-bulak. Sp L The Hunter's Spring. 11 : 7*>, K?. 
Palvan-bulrik. Sp. 1 'he Hunter's Spring, 11 : 70, tjo. 
Pitman. Fo. ir. I: rci. 

Pamir. Mt, h 4, 74; EL * 7:, 5411,36X, 544,5(15 r 5E6* 
EViinirskij Post; Fortress. II: 5HA. 

P:iEiscb:i-bulak. Sp. It: n 1, 

Partscha-kumusefs. Fo. tr, Uolalcd Kanrfsh Held. 
1: 61. 

Purtschalik-kcjL la. The [sub ted Lake. L115- 
P:utscha-st-hor. St* The Isolated S:iIt-march. II: 176. 
Paso Hegmne-bulaghi. Sp. I'he Spring of P. Peg* 

Ik 37 ? ^ 7 r 

Push Itekuing-buluk, 5 p. II: 38, 

Past ha Ilk* Fo. nr* The Gnat Place. I: 74. 
PaschnJlk*OtttiL Str. rg. The Gnat Place, hnja. 
Patma-Aigeii-uj. 'Hi - llottsc where l 1 .1J ted. II: 5.5. 

I '.i v. 1 r. - 1 11 s I -1 k - Sp. Tin: Hunters Sprits”, 11:70,115. 
Pavanc-biilflgSji. Sp. The Hunters Spring, 11 : 7R |Y. 
I'nianc-kiitansi. I.n. The Hunters Hut. [:43s* 
Peglmn-kum. Stl, I; 1 1 g ; El: 537. 

Peking, Tn. JJ; 311,380. 

Peres. Str, Rg. The Leprous. 1 : ff.; [|: cSu. 
P'e-schnn* Mt. U; 105. tog, fti* 

Petelib-titak* Fo, tr* The Dwelling-Place at the 
Grazing* l: 45: II: 530* 

Pitschak-sindi* VII. The Spoilt Knife, f: 4m. 65 

ft-, 69, 

PiiHchatt, Riv. 11:384,387—5X0, ton. 446. 
Fo-dscbmt-sa. Sc. II: 57,38- 
Podsiliunsa. Dist* and vL U: 5-8, 8 6 ff. 
Podulnklik-kol. L,i. Water-lily-lake- 1 : 47 ". 
Pddung, Fo, tr. pu — bast of [loplar, used as 
tinder; dung — hill. I: 07, 

Fo-jang* U. 11:443.447- 
PaTaUo*boUasi Sou. P's Sound. L2S1, 

Potutschi kotnti. Fo. tr, PT Hut. I: ^4, 
E^uHghtsns. VEL It: 343. 604, 

Pdtgho-kol. La. P, is a kind of alg-ic. I: iGd. 
Pau-Cchamj hat, 1 .1. 11:7 11* 

Psan. Vil. II: 604, 

Pflchujluk. Fn. tr. Psehuj — n l>u»l uf prey. E: 61* 
Pushart-saj. VI, II: 472. 

Pntahk-kifl, La. I: [83, iSu ff.; II: 547. 
Ehitarlik-SiuL I.u, IL^r. 

Piiiej-l’iijjr-lti}l. La, 'I he Depn^^ion Luke without 
Inflow, il: 3oA t 
P'u-thshang; Msh* IE: 301* 

I J 'u-Thsn:ing-H:ii. La. It: 300. 


Pachcna-maw, BoL PI* The Asckpias Tojnli. 


\-l 


P's Canal. I: 
Well. It 375. 

IL417, 


■10 j. 


Pajek-tschapghan. Riv K^. 

Puki-Lutluk, WL The Frog 
Pukntnnui.-togEiok. Ppr. gr, 

Pakh|iu]uk* Rj:- IL611. 

Fltkpnk-t0ghr.1L Sip* I: 383. 

Palas-Jfipti. R^. Where the io!d worn out? Catjut 
was Wrapped round (somebody}, I: 5^, 67. 
Palevan-kum, Sd, The Hunters Desert. Eiit^, 


Pa lin-chai. I.rt. 11:373. 

PaRa-tusdiken-Uchcke. The Rend where P- Fn- 
caraped* II: 5 13. 


RubnuLiung-kolL, La, Rahma's Lake. I: 144. 
RaSunaning’koIoing-a].iglii koJ. 3 ^. T'be Ejtke be¬ 
low R h s loke, [; 144. 

Rnlimatiing-Lorai; hi, Fo, tr. The l agoon of R. 

1: 145. 

Rang-kiiL La, II: 322. 

Raskan-dnrjn Riv. I: 1 t; IE: 405, 51 A ff., 541. 
Rdiint Jib Peg: I ; n ir and ho Mon's Name, 
I ; 75 - 


Sautc, Sp, A Man's Name U:8 t. 

SutLiki-th' ii.'.iiri L:i, 8.idak s Little E nke* I: 507. 


m 


f ’ kck;kaphicai. names. 


Sadat-koL La. S\ Icikc. I; 209 It,, 454, 457, 
4 61 S-i 4 6f > AT-. 473 : I!: 2 7 fi - JjSj 34 ®* 54 s - 
i-fi, 50b. 

Sadak-kul. La. M: 3^5. 

Sndak ■ Hi , Trb. It: 2 0 g. 

?,ifk 4 -btktiing- 3 iimpUfii, Pft. !r. Sndct lick's Tomb. 
^S3r|S- 

Sadi k-akin. La. S's Stream. E: 111. 

S:Lri i k'bajning' arigh i. Ulrica. S. Raj’s Canal, I; 124, 
125; II; 559, 590* 

Sadik-onkdngeiwlLiog, II.' 505. 

Shfur-kasdL Tftfc Cut Basket, II: 505, 

SlRir-kasi, Mesic, la. 1:439. 

Sagislik. Vi!. The Clayey Ground, I: (■&. 

Sagislik. Fo. ir, 1: cji. 

Sagishk-ktil, lm The Clay Lake. II: 1114. 
Sagislik-kot. La. II: : 1 t- 

Sagislik-tseheke. Fo. tr. The Clayey Promontory. 
1: 141, 

SagtalikTschche. Fo, tr. I: 145. 

Shgis-tscheke, Fo, tr. The t lay Promontory. 
I: 144- 

Sn-go. Dist. II: 474. 

Sahara. DsL II: ;u fj ft . 401 It'., 40G, 413, 416, 

450 ^ 

Sait Hakim-kakbasi. La. |: 4S4. 

Suit-snimasi. Fo. tr. S's Hut. 1 : 53, 

Sait-tsdiapghrm, Ca. SL Canal. I: 465. 

Saj. The Gravel Plain. It; 132, 

Saj-ank St. The Canal of die ftravel Plain. I: 69, 
Saj-bnluk. Sp. The Spring of the Crave! Plain. 
II: 7 S, 

Safehcn-ula, Mu It: 8ft, 

Saj-kuL 14 i. The Hike of the < - ravel Plain, t: 
43 - 46. 

Saj-kngcr. St, I'be Station on the tlravel Plain. 
I: 67. 

Snjr.im. Vil. lit 6 It. 

Sajsan. I.a, Ur j&t. 

Saj-tagh. Ml. The Gravel Mountain, I: 43 ff., 
46 ft-, ?2, 131:11: 532, 

Saj-tokkan Str. Tg. Where the Eagle Ink! its Eggs. 
1:193. 

5 aj-tscbcke, Fo. tr. The Gravel Plain Bend. 
II: ie t 14. 18, 45. 

Sakis-kidatsch'toghi. Mm, FE^hi \rais-leogtlis Mam, 

l: Sit, 

Shkltina, Ho. Where the Water formed Cataracts 
In olden Times. I: 491- it,, 504, 508; jl j6i t 596, 
Suklnni, Vil. The HunterS Outlook fin the branches 
of a tree), t: t iH, 139. 

Sahni-trffresu. Ft), tr. Sail's Hut- II: to, 

SlingeJik- Vil. I: 9. 

Sangir-urieti. Vil, tr, II: 93 it, 

Sallgtljn. Vil, 11:604. 

Sanijii '.atttttisi. Fo. tr, 1 : 5_ 

San-^jan-lsi, Rgc, LI: 37a ff, 

San-ta-ho. II: 444. 

Sap'tojdi. La. The Ijald Oar. I; 505, 507. 
S:tp-kojili-kol In- The Lake of the 1 -aid Oar 
11: 5 * 3 - 

Saint. Ma. The Burial-place, 1:63. 

Sarah, Brl. pi. The Burial -plate, I; 67, 


Sarik-buja, Fo, tr, .mil ho. The Yellow Ham 
I: tats n, T 1 to; II: 569, 590. 

Sank-buka-uldi. Mist. Where the Yellow Bui! Liled. 
I; fir. 

Sari k-k.i mis <:h, Msh. The Yellow Reeds. I: too. 

t to; II: 293, 

Sariklik. Stp, The Yellow Place. 11:217, 

Sank-up, In. The Yellow House, I; 390. 

Sanang-nur. La. U: J&5, 

SurTokkai). Mist. Where the Bird of Prey laid 
its Kggtt, 11=505, 

S.isik, Fo, tr. The Stinking, h 65. 

Sasik-jarsik, Sd, rin, The Stinking I-a goon. I: 69. 
Siiiik-kbh Msh. The Stinking Lake 1:95. 
Sutak-Ui TrU. II: 47/1, 

Sute-kol Ha, The l ake of S. II: 146 C, iiS, 546. 
Salin-angesi. Str, rg. The Old Cultivated Fields 
of S. I: 434, 

Satj-saIgburMnodsi link, Cp, The Cape of Salt's 
Settlement 1:281, 

Sa-tscheo. Tit. If: 79. 85, 88, 104, 111* n 3, 174 ff, ( 
271, 282 ft,, n) 1 ff., jor T 307. 379, ,1*2, 400* 
4 71 - 4 ^^> 4 ^ 3 ’ 

SaTschau, Tn- II: 79, 03, 98 ff. 
SLittovaldi-kijik-atghan-iLdtjp. Kg- The Place where 
S. Shot the Buck, E: r S7. 

S:ittovaIdi-fcijL La. £'s Lake, h 1 41- ; II: 593 - 

S:ti r a. Vil. Hi 614. 

SftviiTatstl. Fo. tr. T’he Susj^emted llafktt- l: 50. 
Schadstang, Si. I: 67. 

Schadaug-kdl, Li. IE: 513. 

Sqliab-jnr* Tn. The King's Terrace. I:8 j t 8S } 
90 ft., too tf„ 115, 144* IE; 174, 27.,, 294,307, 
5j6, 539, i»05 ff-, 611. 

Schah-jar-dnrjkL. I 4 iv. 'Lhe River of the Ring's 
lettuce. E: 99 ff., tta, t:,i, 155, 157; |E; 525, 
5o5 C ^’ 

Schah-jaT-darjasi. Riv. I: 109, 

S< -1 l a Is M an snni c-osaseuc-basch -r a m-arigh i, C hL 

T’he Canal of the Cultiv.ned Land around 
Sthah Mansur’s I pjk.t Day Ikmse, I: 185, 
Setuih m isisurne- Lijt, Des, vil. S. M’:- House. L 185, 
Schah Mnn5iimiog'6taL;*k(.>lntng-aghsi, La, The 
M 9 lull of the l^tke Crossed hy S. M, II: 511. 
Schah Ni.-tsi kadafii. Str. rg. The Pole of Scluh 
Ntas, I: 182. 

Schahr-i-kut sk-kurn. Mst. T he Desert of the Town 
Of K,ltak. I: 40. 

Schah T'oktauing'kij], I ;t, S. Tokta’s I^tke. I: 398. 
Si'.liuLd-nUk. Fo, tr. The Cotton Homestt-.i-.l. 
Si ha kul is [iroperlv the cajttule of the cotton 
plant. I; 18 ffi; If: 558, 58S* 

Stii^klik- l-Tj. tr. The 1 Tract ol Branches, I: 92* 
Schaktinm, Crt. Waterfall. E: 23^ 

Schaldrnn, Cn. T'he Echo in tEso Mounttuns, ll:8o + 
Sclialdrurig. II: 77, 

ScimEdschahL, Fo. tr. Where licks are Found, 
II: 10. 

Schama!. St L’he Windy. I: 39; 0:531, 

SrhamuJ-gansi 11-kum. Dsi. If: ’3S9. 

SrEujumI kirtsdiin, Fo. tr. Lhe Windy Forest 
Tract. !: 103. 

Schemuj tschapghan. La. S’s Quml. 1:432. 


ckograpfitcal namks. 


68- 


Scbambuluk. The Place of the Tall, Thin Pojdar 
Stem, I: 89- 

St&au-d. mv. 11:581. 

Schan-tung- PfOv. tt:-J 33 - 

SchapUk-kuL La. The Luke oF the Schap (a yellow 
plan! of which camels arc very fond}. M 4 - 
SchaptuMflU. Str* tg, The Apricot Lake- 1 : 39 ®. 
Schaf^cHalesun. Disl The Yellow Kamisch* II: 55* 
Scbare'ghadser Pa.gr> TheYellow Tract.II:22, 
SdrarknfAma. ChL The Waterfall, lit 136, 
Scfaarkunm- fn. The Cataract Anm I: jSo, 1&3. 
Sdunkunm. Sir. rg, I: ns. 

Seharkuruii, La. 1 :432* 

Srbarkurun- Crt. It 486 fL, 497; lit 
Schaschkik, t o, tr. It 17; Ht 4^ $#9* SS 3 * 55 s ^ 
588. 

Scbdbtl-Arab. Riv* P tS 5 - 

g cl lfjHypmg- tjiwl art. Vil. I he Sheik* Huts, 

1: 83- 

Schfijtdafcc-rij. PI. The Schell* House. Is 4 = ■ - 
Sehcjtbt, Vil. ’Die Seheits, because a Masar is 
situated to the ocighbOtubood. I; nji. 37 ** 486 

_ B _ u y 

Scbejlter. Vil. The Sthcit*. P4-L4-': IP 5 * 0 - 
Sthcjikmi osasi. Dust. The Ploughed Held- of 

ihc Scbeite. P 4 - * 

Sehejilik. Fo. tr. The Sdheit place. \: 18. 

Sch(rO-si. P(OV. 11 : 4 So, : 02 . 4-4 * ■ 

Sehiadcki-dung. HI. Schia r s Milt, 1 : 5 &J- 
Schidak mtihallEtVu Fo, lr. S’s Village, t: i 52 ; 

Schi ila sen, Mt t he Great -Stone Mountain*. 

D: S7 ‘ 

Sdi s - rtun- tse, Sip. 11 : j 7 i - 
Schifcak. Ca, Hunting. 1 : 185; lit 511. 
Sdiikak-M, La. The LikU where one lies in 
Wait I for Fish). It 185. 

Schiknk-toL La. I: 207, nm. 3 ° 7 l 11: 511. 

Schi iangdo. Sp. 11 : 47 *- 

Schinuigha. Vil. I: 41 j; IT: 5. 1 7 * 604. 

Schintiegha. A ii* IP 17. 

Scbirdakoaltasi-avLi 5 -t^ibapghan I'o. I he t. anal 
first |nj£ by Sehirdak 1 '* Father, 1:481. 
SchinLtk-ujf. Vo. tr, S's Douse. IP it* 

Schirge-fschapghan. kiv*. it vil. S§ {..anal. 1* 314 
ti.„ 260, 300, 404* 40(1, 4cS, 447. 4 - 1 * jr.. 45 ° 
IL, 45| fT., 463. 475. 487*490!*,407. II:' =** 1 .1°- 
140,15* iT. t 101.187 tU mi, 20M h . 272 flu. 

30;, 331)* 354, . 0 .P 54 ^. 55 ° ri -i 5 *° S 7 'v 

XyMZ ft. 

Schor-buLik. SL. Tbe Salt Spring. IP 37 « 
SchoMiuLak. 5 p. IP 80 , 8 S. 

Schnr-kasch. Fo. lr, The Salt Terrace. P 83. 
SGior-kol. U. The Salt Lake. P j* IT, 39 
Schor kill. Fo. tr. h So. 

Schor-kOl, GW la- P , 1 ^ 5 - 
Schor-kol l-n. IP p.t- 

Schot-kel, Pa- IP S 3 1 * ... ... r , 

Sehartak-utek* Vo. tr. T he Dwelling-Place of foe 
Salt Marsh- Ii 34- , . . H , 

Sehor-sulak. Sir, rg. The Sait Dniikmg-Pbce or 
the Salt Marsh, P 3118. 

Schor tegach. Fo. tr. Where the RmW touches 
the Salt GrountL I: 103- 

Iffditt, /ft Cmtral Aria U 


Schor-t&ehoktt. ViL (Mts|irint for Sdior-tschakti); 

'Hie Eroded Salt Hank. I: 83. 

Sdmdang, PI. & st. Thick. High Poplar Forest. 
Ii 3 T 5 l* 

Sehnk Ljme -kdli- la. The Benediction Lake. P 187, 
2 -' 0, 

Schnk Ltrni ng-koLoleg-koschluschi. Con. The (.on- 
Huence of the IkEiediciion Ijke. IP 512. 

S fh ii]mrliiV, Sa. T'hc- I'laec ol Scfanpur i^km of 
apple, apricots and other fruits) h 73. 80- 
Sehuporhik, La. I: t to. 

ScjL-Asami-ilcgi, La. T he River-arm of S- Aaar. 

I: 442. 

Scit-ki'l- La. I he Soil's Lake, I: 150 If., 221. (L, 
255, 276, 3 ° 4 * 3 M! 11 = 335 - 

Seit-Ltjj. ChL Tbe Seit’s Village. 1 : 200; II: 5*10. 
SeEt-uji. Hf. It 124. 223. 

Selinri-tsehojogho-kal. I.a, P 182. 

Semilaku'kbt. I41- The Lake of the Fat Fish. 
It 219, tx 2 IT,; IP 1 ■ 

Semilaku-tekgen. Str. Tg- 'Vhere the Fat Fish 
Touched (the net), 

SeusuliJ. Sp, lit 77. 

Seri-to* Sp, II; 77. 

Sertcng-nur. La, IP -85. 

Setcrose-bulak, Sp. S T s Spring- IP 78. 

Sha-ebntt- T'n, lt:s6o,aA6. 

Shan-shao. Ctrv, II: 3 ° l - 
Shcn-sbcn. Kdin. IP 283, 

Siao-tachao. IP 382. 

Si-dun. MT. IU372, JT>- 
SEksan-pLilak. Sp, The Eighty Springs. II: 78. 
Siksao -kbiak. DiS, ITie Eighty Wootla. I: tab. 
SE1. Di*t. The Inundation. 1:80. 

Si mil anti- Dschan-bulaghl. Sp. The Spring of S D. 
II: 471.47 -■ 

Sinilik, Ho. The Cake of TutL I:r 04 ;IP 6 fl 4 
Sinbir. Mt. ra, IPutfi. 

Simian. The Prison. H: 77, 

linger* ViJ» l he Htcl. 11:4,22,15 "1 

S5-f 7 tj l7 ’* t ’ 1J ' " 3 s - 

Singer’or ting. Si T Hte Station of Singer IP o:. 
Sing ini. It: 41. 

Sin-mlihulliL ^d. I - 1 TS- 
Si-niiig. Tn, I: , 09 * 

Sinir, Mt- fa. T he Heel. IU97. 

Sin-seu-schi. IP 38, 

M: 444- 448 , 5 jS - 


|1tc Ferry where S, was left, 
E: 141, 141; IP 


Sir-il.trja. Riv. J: i(>i 
Sirikul. Rg. 31: 0 1 I, 

Sit 1 net ■ ko igha n - kemi. 

IP 5 ° 5 - 

Siva. Fo. tr. Tall, T hi 11 Poplars. 

IJ.'T.ir, 3UO. 

Sivn-kottin. I o. tr. The Hut of the Tall Poplar*, 

U 48. 

Sodn-I-akc. 1 ^. IP 307- 

Soghol. Pol. P 205 , 433 . 47 " ff-. 493* 2 f * s 8 11 - 
SI>glinjtsi SIagh-jatgban■ kotan. tS. is a vessel hol¬ 
lowed out from a jjojdar trunk}; the Hut where 
the Wooden Vessel lies, P 43*- 
St>ku-)angal. Sp. 'I he tdilong Forest. IP 7 7- 
Sokuschghan. Sir. rg, I he Place <9 ■Scolding. 
I: 2 14- 
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SolUk-aghk. The Mouth of ihc Stagnant Water. 
II: 77- . 

Hi a] Ink-akin. Old riv. bd, The Stagnant or Ar¬ 
rested Curie nt. 1 1 4 7 7 f 4 7 S. 

Sollak-darja, Old riv, The River without Be¬ 
ginning or End, E, c. isolated, cut ..n't river-ami, 
h 398,400. 

Sobma. Old la, A dniltmgt or Bav uf a lake; 
in count:, tiott with the lake, but a cul-de-sac, 
II: i go, 156. 

Solomadnke-dNng, ME, The Hill of the Bay, 
I: njo. 

Soj)u-dugiwm*kbli L*. The Lake of S, D. L41L*. 
Kopu Nias. Fo. tr. Man's Name. IJ: to, 
Sora-tofcorgen-koi. La, Sh 51 j. 

Sor-kol. La, The Big Lake. 11:215. 

Sajr-snrc. Fo tr, The Htg Jfcit I: ioj ; if: 555, 
5 * 7 i 5 6f J' 5 So- 

Soru, PL The Hut. 1 :426. 

Sonin YiL The Fresh, Agreable Place, 1:52,68; 
II: 554. 55 s * 5% 

Soron-ajaglrt’kul. La, The Lower Lake Snrun. 
I: 43, 

Soruu-kel. Uu The Lake of the Fresh Place. 
I: 40 ft",, 64, 66, 


L6 7 . 

II: j 1. 


Sonin-kol. La, H; 3°3t 47 <N S 3 ■■ ■ 

Sougoul kou|, La. II: 310. 

Sourghak-iiarja, Stm, EL 522. 

Sunn-clnm-fu, Tn. IL 380. 

SubiintBchlndan ase, Gt, The Gate of S, 

ViL The Willow. I: 36, 58, 66, 67, 

Sugel-bnlak. Un A: sp. Tlie Willow Sprifl^, 
rL, 2 1 IT,, jK, 7*,, .>5 rr.„ 4^6, 524, 

Sugeilik. Sti. rg. The Willow Traci:, |; go. 

Suget-Eokaj, Fo. tr. The WlUtnr Forest. li jfli 

Snji-iuirilt-kbl. Ea, The Yellow Water Lake; be¬ 
cause great parts of it are without vegetation 
and the bottom looks yellow owing to the Band. 
I: 4 8 4 If., 404; IL 342, 347 - a7&- 

Suji-sariktake-iq, Ho The Village of the Yellow 
Water, E: 484. 

Sn-Ja-ho. Riv, II: 407, 444, 

Su-]aL Riv. 11:372. 

H u- la j -k he. Riv, I f: 3 7 374. 

Sulej-chc. Riv, [ 3 ; 174. 

Su-Kh Riv. U: »fc 7 , 

Multan All Kattn ESnsrugvar. Ma. A Saint's Name 
L M3, 

Sultan H.ikim Attain Busmgrar. Ma. A Saint's 
Name. I: 103, 

Siittao Kara Sakai Attain. Ml, A Saint's Name, 
I - 4 r 1 4 7, 0 4 tl , 

Siikan Kokmet Attain Hihmgvar. Ma. A Saint's 
Name, I: ioj, 


Sultan Muhamecl Attain ftusntgvar. Mx A Saint’s 
Name, J: roo. 

Sultan No Aravflttojfl Busnigvar, Mr, A Saint’s 
Name. I: 105, 

SttlLHhu, Riv. 11:287,191. 

Su-osgen. Fo, ir. 'Fhtr < Towing Water. f: 
Supa-Bekotgett-togh, Urn. The Ham on' which 
S. B. Crossed over, I: 160. 

Supa-dtigLm-ujE. Hex ho. S D\ House. 1: t,, 2 , 


Sapxdung. Stp. S's Hill. L3A3. 

Supurlak-darja. Riv, I; 118. 

Siisuk, PI. Tlie Clean (Transparent). I: 113, 
115 fL 

Siisu-kok-nlnd. La. The Clear (dean) River-Branch. 

I: 174. 487. 

Sftatik-Jctfl. La. The Transparent I,ake, 1:66. 
1 Hi, 506 fL; IT: 513, 

Sn&nk-niahMb, Vil. The Clean Village, II: 513. 
Su-t&chto. Tn. II; 371, 373, 3H0. 

Stt-ischou. Tn. II: 08. 

Suvurghti-mtts-kadflgh.in-kuL Old la. The Jake 
whew S. Hung up the Horn, I: 420. 


I adlak-buEak. Sp, The Freshwater Spring. 11:472. 
TndscEitm otiogbo. Sir.rg. The T.ulsHiikT ] j welling - 
Place. 1: 224, 

Tachrchinnr-aor, In* 11:370, 

Taghar-agbisi. Sir. re. The Mouth of the Sack. 
1: 80. 

Tagh’kum, Sd. The Mountain Sand, V: 380,406 
fi- 4 ‘5’ 459 : 0= *31,338 It, 

Tagjxm&n, Vil. The Mill, I 421, 

Tagjrrostn. Vil. I: 4 Sf, ff., 503, S o 5: U: 5^1, 

Tagirmhn. Vii, 1 :436; (1:5, 

TJgirmiin-arigbi. Riv. br. The Mill Canal. I: 168. 
Tagirmiin-bxtchi. Sip, The Beginning of the 
Mills. 1 :38a, 3S3. 

Tagtrmanduke-uj. Des. vil. The Mill Village, 

I: 1 79. 

Tagirmiin-tasdii. Dtst, I he Mill Stone, II: 78, 
Tn Gobi. Dst. I he Great Desert* IL jJt 2 . 
Laig-kOL to. 'Hie Shallow Lake. J: 289, 2>>4 ff,, 
508. 

Tai i ,-koi. T.a. IT: 147. 

Tjijck-koL I.a, T’s Lake. 1:304,472,480®:, 
402, 4041 II: 22 s, 2oS t 304 iL, %i i r 333, 340 IT., 
348,392,580, 5S1. 

Tajck Pavane-joEtg ot I ogbo. Pol f: 206. 

Tujir Achunc-kotanc. Ht, T, Achnn’s Hut. 1:185, 

I tjir-lkajuing-kotan. Fo. tr. The Hut of T. Bai. 
L 126. 

rajiri-kaknixsi, Da, The Bay nf Tajir. 1:168,277, 
2-0, 285, 298, jgG 

Tajir-jajin. t.a. The Little Lake of T, h 432. 
Tajir-kirgen. La. Where I. Stilled down (for 
fishing >. I: 402. 

Tajfr-fcchflpghan, Sir. rg. T’s Canal. 1:493. 
Hijlak'ltitgiian, l J J U here the Young Camel was 
Caught. 1:372* 

Tak. Vil. U;6it. 

I akija-tagh, Mt. h h, t he Pillow-shaped Mountain, 
ip irst 283, 

Takkan. Dst, 1:40. 

Takkum* See Tagh knm, 

Takb-makan. I: 40, 47, 62, s 7 , i(> h 234, *43, 

jS-C * J f'. 323, 327, 339*364,374^2; If: 

* 12i «t, 370. 37 h 382 If., j90 p 396 ff„ 40r, 408, 
435 8-, 447 , 452 ft-, 464 ft-, 480, 5 2 5 t 5JQ- 
hill a-5,ere. Ha. 1 ; 395, 398, 

I ahij ■ j j Eghan-tariin, Riv. The River of T\ Grave 

II: 512. 


liEUCikAFHN'AL NAMES. 
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Tato-kol. Ln. The Desert Lake. 1:63.71, 
Talnschti La* The Dhura of Dispute. I: ifco, 
Talusehti. Dist, h 405, 

Taloschtik- niughu. L.t. T he Disputed KkstjTHiS- 

Berries. I: 43 - ■ 

TnlaschtL-kok-alasi. fa. The Disputed River-Ann. 

I: 207, 

TahschthkbL La. The Disputed Lake. I: 187, 

- K7» 3So, 297, 2mu jofS, 5 gK; IT 5 10 * 

Tn laschiFkbl-aghsi. The Mouth n f the llispiiled 
Take, H: 5 to* 

Tal.i-w ibwrak- Sit, rg. T he Broad Isolated Water; 
is generally a broad open place; isehorak 
U a part of a kike, that is cut otF T without 
affluent or emissary- I: tij 2- 
Tals-tschomk- Hist, It 419- 
Talci Kullutie-kb!i. La- T. Kullu r s Lake. 1:287, 

3 So. 

Talm Kullunu-ldJtschetiL He. The Descendant of 
T‘. Ku.Hu, I: i6H, 

Talci Kullit ts< hapghan. I n The Canal ofT.K. 
I: 233, 20S, 306. 

Told Kullu-tschapghan-ko]. La. The l^ike or I, 
K*a Canal, t; 161. 

Tak-jatgban-tarira. Old riv. bd. The Rker where 
T. is Resting. I: iSS, 190. 

Talipi-egrimi, Str. rg. The Rivordoops of T« 
I: 192. 

I il kejisebin. Iji. See Tal-kirtschm, H: 29*- 
Trd-khtschin. Str. rg. The Willow Forest, I: 463. 

!fc<6o, _ . 

Td-kirtschia-tscheke. The Promontory of the 

Willow Forest. II: 504. 

Tit! kits chin. I-a. H: 20S. 311. 

Tallik. Str. rg- The Willow Forest. I: 434 - 
Tallik, II: 38.“ 

Tallik, II: 77- 

TalLiklokaJ. Fo. ir. The Willow Forest. 1 :382. 
Tnl! ik-tokajning-ajagh i -kid. La. The t-ake of the 
Lower End of the Willow Forest, b 14** 
TalhL-tQfcajpmgv-kum- Sd. I he IttW tjl die 

Willow Forest. 1 :3$3. 

Tatkkdmlimg. Fo. tr. & bo. The Bay wiih the 
Willows. I: 202. 

Ta I.ob-nnr- La, It: 311,31a. 

Tiitpbk. Fa.tr. The Cap, I: w; »= 555 - 5 g 9 - 
1 'nl-saima, Fo. it. The Willow Hut. I: 63. 
Taltikti-kdli. U. Hie Freshwater Lake, I: 1S7. 
Tanuait-aktifc-kol. Hot. Tiie Water-lily Lake. 


|> _ W I JU 

Tamirltk, Sp. The Iron I'knx-. tl: 5*0. 

Timir Niastte-njL ViL T, Nias* House. I: 10^ 
Taut-oj. Hi, Th« Clay House. 11:505- 
Tana-haghI*<Li. La. Hie Lake Dammed by Tana; 
tuna is aHo a thin rope. I: -oh T ,t>? 11 ■ ■ 3 


Tmi-lLightedE- kol, La. The Lake Closed by T. 

I: 161,212. 364 Ik 3 D 5 » .1 1 >; iL J7*. . 

Tana-laghiagluin. Disc Closed by T.i or the lied 
ktipc, a-H a token that the fishing 
nupoEiscd. I: 455; II: 3 -D- 
Tangsok Tig it mil ti-kok-a lad, 

with Ts Mill- It 506. 


is here mo- 


Chi. The River arm 


Tan-ho. Riv. 11:222, 

Tao ttiog-tsa. Vik 11 : 3 So, 

Tapuii-san, Ml- ru. II: 3B0. 

Ta-pan-shan. Ml. II: 3115. 

Tapeldinhkoli. Old la, TaimldFs Lake- 1 : +20. 
Tapsi. Fo. tr. Shelf. I e. Terrace. 1:55,50* 
T:ipsi-kol. Old Ip. 1 lie Shelved Lake; the Shore* 
like Terraces. 1:55. 

Tumsfchoh. Fo. (r. A Man's Name. I: 102. 
Tarstscha-kohm- Sir. rg. The Hut of T. h 435 
it.; IP. 505. 

Taraschi* FI. A Man's Name, or poles for the 
wads of a house. I: tu, ttj. 

Tafbus-jcglifln-dung. The Hilt where the Melon 
was Eaten. SI: 50:.. 

Tarim. Rh. The River. I: 3, to lf, t 21, aS, 7 <> 

5 i 2 ; IJ: 6 fL, 30, 43 t -pi fL, 125 IF., 1 4 fl h- 100 

300 if., 5.03 fL 5 3 1 * fL* jf'ji jb?i, 570 iT. t 57® fi*» 

5S7 tl. r |9» ft, 606 ft., 623, 

Tarim-basin and TariiH-deptessiCm, II: 565 ti. 
Tarim-kirdi. Str. rg. Where the River I tug out 
ti. c, a new bed on the side of the old one*, 
t: 179. 

I .iriuiriiiL^-kQ&diluselii t‘hiHlscliam Raid ini agtagir 
mini. Ml, The Mill of C Kdlcii at the Con 
dtietn e of the River, lit 513- 
Tarim-nor, Ij, The Tarim I-ake. II: *97. 

Tarim-tuscbken-kdl. 1 -a. ‘I’hc Lake of the Db- 
charging River I: 408. 

Tarischi-sindi-ko!, II: 505, 

Tarka* S]>. The Narrow Place II: .37* 

Tar-bum, Sd- Tlie Narrow SantL Is 370,380. 
Tartang. Wl. 1 :333. 

Turvm, Riv. Hr 455 ’ 

i’asch-kiUrdiik, Str. rg. I he Little Stony Place. 
I: 348. 

Tnsch-kbL La The Stone Lake. Fir 471 ff. 

Tasehlap*katgen-tij, The . 4 b«idoaed House, II: 

5 °S- 

'J aschtant kdli, La, Tnschtan's Lake. 1 :483. 
Taachltan Kiillu, Di^t. Man’s Name. L 4 ° 4 t 4 ^? 
FaNchtan Kullune-kaktnast. Bay. The Ray of T. 
K, 

Tasch-tsebukan, Hist. The Sunk Stone. 1 : 430. 
Tnseh Lta. Ps. The Stone Oho. 

Tasghtm. Hist. & ril. The tircal Canal. L 7. 

Tatnkiik'klr. lUrst, *tke Hilt wiih Rwl Roots. U 


t -47 - . , 

Tatir-ilek, Riv, Tit, The Deserted River; ratir is 
generally hard, even, barren chy-groumL lh 


512. 

Tmlik-hrilak. Sp, The Fresh Spring. I1398; U: 

37, 77 i « 7 r H 8 . I7^i47i f . 583. 

Tatlik-jigde. Fo. tr. T’lie Sweet Lleiguu I; 20, 
Tfltllk-kuduk. Ml. I he Sweet Well. II: 57 ^ 
Tattik -nwjsen-a rigid, Ca. Ihc Canal of i, M- 


L 1 14- , 0 „ 

Tairan. ViL Is 2 7 'b 311 349 * 3 6 9 i 3^3 n-J 

II1217, 307, 43 Si 43 ^ 4 ^ 9 * 

Tansdiban-cUria. VI. The Hare Rtvcr. 11:07, 


Sat* 5 J .V 5^5 ff - t J tr t 
Tuvuk*kaldi. Fo. tr. The Wooden Vessel Wl 


Left. L 84, 
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Tayek koul. La. Ts lake. U: 310. 

Tayek-kul. Bsn. See Fajck-kol. II: 265. 
Tchertchen-daria. Riv. 11:310. 

Tegerik. U: 285. 

Tcis-ko). La. The Shallow Lake. I: 15Q ff., 228 
ff.. 298, 307; IL* 509,556,590. 
Telejmct-kobrugi. Br. The Bridge of T. 1 :67. 
Telcp-koli. la. II: 505. 

Telve. Vfl. 1:71. 

Temen-ghaschon. la. Fhe Lower Salt Lake. II: 
292. 

Temmcnai'khuduk. WL The Well of the Camel's 
Sleep. II: 292. 

Tcngelik. Rg. II: 285. 

Tcngeri. Dst. 11:380,381. 

Tcnger Kullune-uji. la. T. Kullu’s House. I: 432. 
Tcpc-teschdi. Fo. tr. The Hollow Hill; or the 
Hill with the Hole. I: 61. 

Tcrem. Vil. The Cultivated Fields. I: 7 ff. 
Terem. Riv. I: 102, 121. 

Tcrcma-kbli. La. The Fish-skin Lake. II: 194. 
Teres, Fd. 1 : tot; 11:555.559. 
Teriini-modschughu. Cp. The Cape of the Cul¬ 
tivated Fields. 1:279. 

Tcrimi-modschuk. Cp. I: 281. 

Terke-terken. Dst. 1:71. 

Terskej. Mts. II: 97. 

Tcschik-bulak. Sp. The Hollow Spring. 11:63, 
75,82 ff., 91. 

Teschme-kbtak. Str. rg. The Hollow Dry Wood. 
I: 96. 

Tes-jatghan. Where the White Horse lies. 11:217. 
Teven-tagh. ML The lawer Mountain. 1:41. 
Tba-li-mu-tschi. la. II: 288. 

Th0-m6n-nai-hu-tu-k o. WL II: 292. 

Thsao-hu. Ia. ’Flu: Grass Lake. II: 289. 

Tian Shan. Mts. II: 97. 

Tibet. Ctry. I: 74, 70, 86, 145, 150, 269; II: 92, 
147, 269 ff., 313, 349 * J 7 °» 38*. 389.430,475, 
521 ft., 528, 566, 586. 

'Iicn-schan. Mts. I: 4,77,100,102, 107; II: 94, 
97 ff., 293,340. 38* ff-. 392. 516, 523 ff., 565. 
Tikenlik. Vil. The Lycium TracL 1:176,183, 
288, 302. 428 ff., 506 ff.; U: 52, 135, 264, 333, 

355 . 5 ° 3 » 5 ° 5 « 5*2, 5 * 9 . 520, 59 $. 

Tikenlik. Dist. I: 432, 478 ff., 4.19. 

Tikenlik-dschaji. Ho. Hie Place of the L ycium 
Tract. I: 511. 

Tinakul-bekning-ktira. Dst. The Desert of T. Bek. 
1:398. 

Tinatschini-kOlidake-osasi. Fid. The Field of the 
lake Abounding in Small Fish. I: 190. 
Tinatschini-kotormesu. Str. rg. The Portage of 
the Small Aboundnnt Fish. I: 191. 

Tjan-schan. Mt. ra. 11:381,382. 

TjinaJga. Vil. II: 93. 

I jong-altin-tag. Mt. I*he Great Gold Mountain. 
IL93. 

Tobvc. Ps. II: 22. 

Toghluk. Dm. The Dam Place. II: 588. 
Toghoro-darja. Ia. The Straight River.' I: 433, 434. 
Toghrak-aghil. Stp. The Shepherd’s Camp 
amongst the Poplars. I: 3S2. 


Str. rg. 1:398. 

Sp. The Poplar Spring. II: 2 24. 

11 : 35 - 

U:37 ff»53. 

Sp. IL78. 

Sp. II: 80. 

Os. II: 104 ff., 113, 118, 174, 284, 


Toghrak-aghil. 

Toghrak-bulak. 

Toghrak-bulak. 

Toghrak-bulak. 

Toghrak Imlak. 

'Foghrak-bulak. 

Toghrak-bulak. 

468,471,496 ff., 499. 

Toghrak-bulak. Sp. 11:471. 

Toghrak*kuduk. Wl. The Poplar Well. II: 579. 
Toghraklik-egcr-asti. Fo. The Poplar Grove 
where the Saddle was Hung. IL511. 

Toghrak] ik-koL, La. 'ITic Poplar lake. I: 252, 
265 ff, 275, 298, 307. 

Toghraklik-kbl. Ia. 1:450. 

Toghraklik kOl. la. The Poplar lake. 1:115. 
Toghraklik-kolning-daschi. Ba. with po. The 
Salt-jiools of the Poplar lake. I: 265; II: 506. 
I oghraklik-tokaj. Fo. tr. 'I*hc Poplar Forest II: 
47 ** 


Toghrak-mahallii. St. The Poplar Village. I: 117. 
Toghrak-modschughu. Cp. The Poplar Cape. 
I: 281. 

Toghrak-modschuk. Ppr gr. 'Lhe Poplar Cape. 
L251. 

Foghrak-tschap. Gn. The Poplar Ravin. II: 217. 
Toghrak-tseheke. Fo. tr. The Poplar Bend. I: 


470. 

Toghri. Fo. tr. The Straight. I: 65; II: 589. 
Toghri-darja. Fo. tr. The Straight River. II: 10. 
I oghri-jangal. Fo. tr. The Straight Forest. I: 
3 « 7 ; 

loghri-ko). Ia. The Straight lake. I: 507; II: 11. 
Toghri-kum. Sd. The Straight Sand. I: 51 ff., 69, 
53 2 » 554 . 558- 

Tojaghun. La. II: 139 AT, 146. 

Toj-bolghan. La. The Lake where the Wedding 
was Celebrated. I: 432. 
Tokaleschti-mandscharighi. La. 1 :477. 
Tokkum-kul. I a. Tic lake of the Pack Saddle; 
a very winding river is also called Tokkum- 
darja. II: 29S. 

Tokoum koul. Ia. II: 310. 

Toksun. Vil. 11:87,94,98. 

Tokta Chodscha-tagimiJLn-kok-alasi. Chi. The 
River-arm of T. C’s Mill. I: 506. 
Toktnghonc-k6l6. La. The lake of T. 1 : 484. 
Toktaghono-mandscharlighi. Str. rg. I: 288, 296. 
Toktak. PL L375. 

Toktaka. Vil. 1: 7. 

Tokta Kullune-koli. Fo. tr. The Lake of T. Kullu. 
I: 210; II: 569. 

Tokta Niasc-modschughu. Cp. The Cat* of T. 

Nias. L251. ^ 

Tokta Niasi-modschuk. Cp. The Cai* of T. Nias. 
L281. 


Tokta Niasne-modsthughu. Prm. The Cane of T. N. 

I: 255* *82. ^ 

Toktasin Bek. Ar. Man’s Name. L216. 

Tokum. St. hs. The Pack Saddle. 1:210,404, 
406, 412; II: 504. 

lokutn-ko). Ia. The lake of the Pack Saddle. 
II: 298, 311. 
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Tokom-kul. La. I!: 302. 

Tokum-ttischkun. Lp. The Camping-ground of the 
Pack-Saddle. 1 : 310. 

Tokus-attam. VB. I "he Nine Fathers. I:2i8ff., 

H: 503- 

Tokus-davan. Mts. The Nine Passes. I: 34a, 3481 
383. 

Tokusi-kok-atasi. Dist. The Nine River-arms. !: 

4 * 4 * 

Toktis-k 9 l l-i. The Nine l.akes. L3S1. 
Tokus-kum. Sd. The Nine Sands. 1 :128, 130 ff., 
* 45 * » 66 * 380* U:538. 55 *. 5 Q f* 

Tokus-tarim. Riv. ITie Nine Rivers. I: 222.446, 
4>o, 455 ff., 463, 407; II: 128 ff.» 140* l6*« 167* 
169, 182, 184. 193, 208 ff.. 22R. 250, 274. 3 ° 2 * 
330. 3«;5,362 ff.. 550 ff., 560,561. 593 ff.. 506. 
Tokus-tolluk. Fo.tr. The Nine River-Loops. II: 10. 
Tobn-chodscha. Riv. II: 34S, 522 ff. 

Tcilanib. Fo. tr. Indemnification for lost goods; 

pledge; also a man’s name. I: 24: H* 558 * 588. 
Tolan-kemisi. Fo.tr. The Filled Canoe. 1:83.87. 
Tolan-kdbrugi. Vil. Ur. The Laden Bridge. I: 71. 
Tolan ostaug. St. I he killed Canal. I: 67. 

Toli. La. 11:1:8,121,173.286. 

Tollak Kullu. St. A Man's Name. 11:217. 
Tollan-chodscha. Riv. I: 373 * 375 * 379 ff* 
Tollog6ning-uktusi. La. The Little Ukc ot lol- 
logon. II: 505. 

T<illonddni*k6li. 1 . 3 . L 482. 

TOlogdn tareghan. l)ist. T. has been Sowing. I: 
430. 

Toliigon-tareghan-baschi. Sir. rg. The l p|»eT part 
of T’s Fields. I: 430. 

Tolotto-ottogho. Dist. T*s Dwelling Place. I: 177. 
Tomanki-arclbch. Con. The Lower Confluence. 

Toman ki-jardang-bulak. Sp. The l.ower Terrace 

Spring. II: 54. , , a 

Tdmitn-tagh. Ml. The Lower Mountain. 1 :65 it. 
TOtnan-tagh-kOli. La. The Lake of the Lower 
Mountain. I; 66. 

Tumen-akin. Ca. The Lower Current. II: 510. 
Tfimen-ghaschon. La. The Lower Salt Lake. 11 : 

29*, * 97 * . . r% . 

Tomur Bckning-ghaghal-tasi. Dist. I: 502. 
Tomur-kose. Sd. hi. The Iron-peg. 1 : 429 - 
Tong. The Frozen, Hard. Vil. II: 45 °*. 5 |6 - 
Tongus-atti-kol. 1 .a. The Lake of the Shot Boar. 

I: 12 °. ... 

Tongus-burun. Fo. tr. 1 lie Boar s Nose. 1 . 55 - 
Tongus-jardi. La- Where the Boar Tore (the sack 
with the El eagnus- berries). I: 43 1 - 
Tonguslik. Fo.tr. The Tract of the Boars. I: 14; 
II* 86 

Tongusluk. Dist. The Tract of the Boars. I; 

Toncus-oldi. Fo. tr. Where the Boar Died. 1 : 18. 
Topa-kaschte. Fo. tr. The Earthen Terrace; is 
said to be a corruption of Torpak-katschti or 

the Run away Calf. I: 89; II: 535 * 

Topalang. Fo. tr. The Earthen Place. 1 :61. 
Topluk. Vil. The Cannon Place. I: 7 * ♦ 
Top-toghrak. Fo. tr. The Cannon Poplar. I: S3. 


To-pu-kou. St. U: 278. 

Torak-bulak. Sp. The Poplar Spring. II: 80. 
Torpak-6ldi. I at. The Calf Died. 1:287,299,307; 

II: 506 ff. 

Toruk-jangnl. The Roun<l, Isolated Forest Tract 

II; 77. 

Toschkan-darja. Riv. The Hare River. I: 78, 135. 
Toschkan-salghan. Dist. Where the Hare was bid 
down. I: 430. 

Toschkan-tscholi. Fo. tr. The I-ittlc Hare Lake. 

I: 27. 

Tosghak-tschanlschdi. VU. The Sedge Stalk Stuck 
in the Ground; tosghak is the sccd-pod of the 
jakau; tschantschdi — driven into the bottom or 
ground as a token that the fishing is mono¬ 
polised. 1: 416* 477 ff-* 47°* 481.483, 486, 492; 

II: 299* 506. 

Tottor-akin. Ca. The Current of the Desert Steppe. 

I: no. 

Tottor-kotan. Dist. The Hut of the Desert Steppe. 

I; *13* 

Totlom. Ca. The Deserted Region; or in some 
places the Forest situated on the peninsula of a 
river-loop. 1:144- 
Tdttdru. Dist. 1 : 43 *- 

Tottdru-jaghatsch. Dn. & kst, I he Mood of the 
Descried Region. 1 : 141; II: 530 - 
Transcaspia. Prov. II: 68, 388, 306, 405. 
Tsagan-ub. Mt. The Wliitc Mountain. II: 473 - 
Tsaghan-tschibotu. St. The White Stone. II: 278. 
285 ff. 

Tsajdam. Bsn. II: 54* 218, 278 ff., 295, 369 ff., 524, 
574 - 

Tschadir. Vil. The Tent. II: 203.307. 

Tschadir kol. Vil. The Tent Lake. 1:36,38.40. 

66 ff., 51,65, 67. , . _ 

Tschadir-tagh. Mt. The Mountain of the lent. 

I: 66. 

Tschahr-bngh. Vil. ’Hie Four Gardens. I: 36, 38, 
40, 66 ff. 

Tschahrlik-kol. U. The Four Lakes. 1 :67. 
Tschaj. Vil T. t» a sort of grass, that cattle arc 
fond of. I: 218, 221, 463. 

Tscha-jan. Riv. I: 109 ff., 118, 138, 151. 155. 
Tschajatik-kol. La. A sieve-like box to keep the 
net in after fishing. II: 215. 

Tschajlik. Fo. tr. The Pasture-Ground. I: 58, 
U}2 ; II: to. 

Tschajnot-kOl. La. II: 194. » 95 * *96. »«>*>- 
Tschakan. Fo. tr. I: 73. 

Tsc.hakimi-aghsi. 1 -a. The Mouth of the Wine. 

II: 194. % 

Tschako-tschapghan. Ar. I he Canal ot 1. I: 217. 
Tschakullalik. Sir. rg. The Tract of the l erns. 
I: 224. 

Tschitliik. Fo. tr. The Band. 1 :98. 
Tschaltschik. PI. A Trickling Fountain. Water 
forming marshes and pools. 1: 3"6. t 

Tschanga-kol. La. The l.akc of the Eagle Nest. 
I: 111. 

Tschang-an’i. Tn. II: 264. 

Tschangclik. The Place of the Claw (?). II: 513- 
Tschangd-saldi-kol. La. 11:513- 
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Tschangumalak-kol. 1-a. 11:513. 

Tschapa-kol. I-a. 'Hie I ake of the Sewing-cotton. 
I: 507. 

TschapaL Fo. tr. T. is synonymous with ala-kunt; 
i. e. sporadic sand amongst step|>e or forest. I: 
427, 420. 502, 505; II: it. 

Tschapan-kntdi. St. The Coat was I .eft. II: 463, 

465, 466. 

Tschapghan-kOl. Ijl The Hug-out Lake. I: iqo. 
Tschapgan-kol. I: 287, 207. 200, 307, 508. 
Tschapghan-kbl. Hist. The Lake caused by a Hug 
Canal. I: 416. 

Tschapghan-kol. Fo. tr. II: 10. 

Tschapghan-kol. La. II: 500. 510. 
Tschapghan-kol. La. (No. 2). 11:512. 
TschaptschimaL Fo. tr. 'I*, is a shallow inundatetl 
region, where however the fish can pass over 
from one lake to another. 1:4 ic>. 
Tschaptschimal-kok-alasi. Riv, The Shallow, Broad 
River-ami. I: 19*. 

Tschara. Vfl. I: 508. 

Tscharnjlik-togh. Mt. The Beautiful Mountain. II: 
86,89,91. 

Tschark-asti. La. The Suspended Wheel. I: 110. 
Tschark-asti-kdl. La. The I .ake of the Subtended 
Wheel. I: 107. too tf.; II: 536. 

’1 scharklik. Tn. The Wheel Place. I: 218, 220 ff., 
2 * 4 - 37 ®, .1^5, 391, 307 If., 403, 440, 457, 461, 

466, 477, 479, 500 ff.; II: 5, 132, 140, 148, 152. 
216 IT.. 301,425. 503 ff., 512, 570, 586, 502. 608. 

Tscharklikning-su. Riv. 'Lhe Water of the Wheel 
1’Iace. I: 308. 

Tscharklik-su. Riv. The Water of the Wheel Place. 

II: 217, 504. 522, 570, 571. 

Tschartma-kotan. Ht. A hut built of Poles Driven 
vertically into the giound and of branches. I: 419. 
Tschartschak. Rgc. The Mountain of the Wearied 
Ones. 11:52. 

Tscharuk-asti. Fo.tr. The Suspended Shoe. II: 10. 
Tscharvalik. Hist. The Region of Cattle. I: 434. 
TschavaLdung. Stp. 'Hie Hills with Scattered 
Poplars; or simply: The Scattered Hills. I: 382. 
Tschaval-kum; the Desert with Scattered Poplars 
(at the lower Tschertscbcn-dnrja; not in the 
Text). 

Tschegc-jejnek. Fo. tr. The Asclcpias Loop. 1: 98. 
Tschegclik-uj. Vil. The Asclcpias Village. 1:113, 
158. 

Tschekc-jinek. The Loop with the Prumontorv. 
II: 513. 

Tschelija-tagh. Ml 1 :66. 

Tsrhen-tschang. II: 37. 

Tscherck-tuschken-tschekc. Fo. tr. The Promon¬ 
tory where the Soldiers Encamped. 11:513. 
Tschcrik. Ho. The Soldiers’ Place. 1 :413. 
Tschertschcn. Tn. I: 230, 233, 348, 351, 369 ft., 
381ft.; II: 35, 218, 279. *96,301.309,35311., 382, 
5 2 5 * 57 °. 599 . 605. 

Tschertschcn. Prov. 1:370. 

Tschertschcn. Dst. II: 348,349,355,379, 383,396, 
397 . 399 — 404 . 408. 409. 4> 4 . 4> 5 , 417, 426, 
434—436, 438-441, 451, 452, 458, 460.462, 
463,466,467.479^481,485, 571 578 ff. 


Tschertschcn. Os. II: 525. 

Tschertschen-darja. Riv. I: 79, 215, 221 ff., 302, 
311 ff., 328 ff., 340, 345 ff., 371, 380 ff. ( 390 ff., 
400 ff.. 412, 419: II: 8, 153, 169, 174, 198, 211, 
221, 262 ff.. 279, 296.302, 307 ff., 333 ff., 358, 
37 °. 3 8 7.30O, 462 ff , 504, 515. 518 ff., 545, 551, 
560, 571, 578, 606. 

Tschertschcn Desert. I>st. I: 162, 188, 243 ff., 253, 
3 2 *. 353 If*. 361 ff., 406 ff., 438, 460; II: 168, 229 
ff-. 333 *•. 341 ff-, 355 . 370. 383, 396 ff., 400 tf., 
4>4 ff- 4*6.434 ff, 45 * ff . 4^5 ff-. 576 . 

Tschi-dao gou. Ft*. II: 372. 

Tschigan-tschon. Vil. 1 :66. 

Tschige-butak. G11. & Sp. The Asclcpias Spring. 
II: 18. 

Tschigelik. Vil. The Aselepias Region. I: 174, 

429, 430 *7*- 

Tschigclik-kuduk. Wl. The Asclcpias Weg. II: 

. 11 *• 

Tschigelik-uj. Vil. The Aselepias Village. I: 209, 
217 ff., 402 ft., 449 ff., 457; II: 43, 139, 200, 215, 
224, 258, 272. 275. 302, 333, 345, 355, 445. 560, 
574 - 5 So * 59 * f-. 604. 

Tschige-tugh. Vil. TTie Asclcpias Dam. 1 :4. 

Tschighanlik. Old riv. br. I: 115. 

Tschighan-tschol. Vil. 1: 36, 65 ff. 

Tschi-jo-khc. Riv. a. II: 373. 

Tschilan. St. & vil. A kind of berries. I: 59, 67. 

Tschim&lelik. Dist. The Ant-Region. 1:213. 

Tschimen. Dist. The Grazing. 1 : 94 ft.; II: 217 ff., 
307, 449,518, 570, 589. 

Tschimen. VI. II: 281. 

I schiinen-kol, Ijl The Grazing Lake. II: 281. 

Tschiminlik. b. 'Hie luike with Grazing. II: 298, 
3 * *• 

Tschinagh-jatghnn-tschol. St. rg. The Little Lake 
where T. is Sleeping. I: 434. 

Tschindcjlik. Wl. II: 174 ff., 579. 

Tschingelik. Fo. tr. & ho. A kind of plant. I: 103. 

Tschingclik. Wl. L375. 

Tst hin-schcn-khe. La. II: 37 *, 373 - 

Tschin-schen-ho. la*. 11:371. 

Tschira. Tn. 11:605,611. 

Tschirak-tschamschghan. Sir. rg. T he Cftadle set up 
or the Candle put down on the ground I: 223. 

1 x hirik-atlundi. Os. vil. Where the Army mounted 
their Horses. I: 65. 

Tschirik-atlandi-ostiing. Rit. The Canal where the 
Army mounted their Horses. I: 65 ff. 

Thinmdan-dung. Fo. tr. The Hill of the Ta¬ 
marisk Towers. I: 26. 

Tschi-tsin-chu. Msh. II: 373. 

Tschi-tsin-schan. Mt. II: 373 ff. 

I ■<« hisTtik. Riv. The Mosquito Net. 1:410,42^; 
II: 561, 580. 

Tschivilik. Fsh. st. 1 :492; If: 596. 

Tschivilik. I .a. II: 299. 

Tschivilik. Dist. II: 550. 

I schivilik-kul. U, The Lake of the Mosquito Net. 
I: 1S5, 192 if., 204, 421, 424, 444, 481, 485 ff., 
500; II: 305, 333, 345, 347, 518, 548. 

I >chokn-tagh. Mt. The little Isolated Mountain. 
I: 40 ff., 364; II: 303, 466, 531. 
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Tschokon-otak. Srr. rg. The Drowned Homesteads. 
I: 3t2. 

Tscholak-dung. Fo. tr. The Hill of the Cripple. 

I:6t ff.; LI: 554, 559. 5*9. 

Tscholaki-mijani. Tit. II: 21 
Tschol-kol. La. The Desert l.ake. 1 :401!.. 325; 
H: 3 <> 3 . 470 . 53 ** 

Tschol-kbl. l.a. II: 104, 105, 200. 

Tschol-kuduk. Vil. & st. The I)csert Well. II: 62, 


67,69. 

Tschol-ottogho. Riv. The Desert Dwelling-Place. 
1:430. 

Tschol-oltogho-tariin. Old riv. 1 x 1 . The River of 
the Desert Dwelling-Place. I: 429. 43 °- 
Tschol-tagh. Mt. ra. The Devert Range. II: 85 it. 
Tschol-tagh. Ml. ra. T he Desert Range. II: 78 if., 
84, 98, 100 IT., 117 if., 173 ff.. 222. 407, 454. 461. 
Tschol-tau. Mt ra. The Desert Mountain. 11 : 7 *. 
3 * 7 - 

Tschdl-toghrak. Mt. ra. The Desert Poplar. II: 78. 
TschOl-toghrakning-tege. Mt. eh. The Range of 
the Desert Poplar. II: 77. 

Tschong Aghetschadake-kum-tscheke. T he Big Sand 
Promontory of Aghetscha. II: 513. 
Tscbong-aghis. Ca. The Big Mouth. I: 288. 
Tschong-aghis. II: 38. 

Tschong-ak-kum. Dst. The Great White Sand. II: 


537 - 

Tschong-aral. Fo tr. I he threat Island. 1 : 75 * 
99 . «* 3 J H: 535 * . „ t , . 

Tschong-aralning-toghraghi. The Poplars of tlic 
Great Island. II: 555. 

Tschong-aralning-toghrighi. Fo. tr. 1 he Poplars 
of the Great Island. 1 : 113; II: 590. 
Tschong-orelisch. Bif. I he Great Bifurcation. I: 


4X6. 

Tschong*Lnilak. Sp. The Great Spring. 11:217. 
Tschong-hasanak-darja. Riv. I: 108, 110. 
Tschong-kemidakc-tscheke. 'Hie Promontory of the 
Big Canoe. 11:513. 

Tschong-kohruk. Riv. I'he Big Bridge. I: 118. 
Tschong-kOl. Fo. tr. with la. The Big Lake. I: 67. 
Tschong-khl. La. I: 151, 155. 

Tschong-kol. La. I: 382 ff. 

Tschong-kol. la. 1 :420. 

Tschong-kol. I: 433. 

Tschong-kOl. La. I: 458, 460, 463. 

Tschong-kOl. 1 .a. 1 : 468 ff. 

Tschong-kol. Vil. I: 508. 

Tschong-kOl. La. II: 10. 

Tschong-kOl. I-a. II: 338. 

Tschoog-kttm-kul. La. T he Big Sand Lake. II: 


* 7 v- 

Tschong-miihallU. Vil. The Great Village. L- it8. 
Tschong-Ogcn. Rh. The Big Ogen. 1 : 110. 
IVbong-otak. Sd. The Great Dwelling-Place. I: 


123. 

Tschong-schakurun. Crt. The Big Cataracts. 1 : 123- 
Tschong-schipang. Old tiv. bd. I he Great Bank 
Stcp|»e. 1 : 385, 386. 301. 

Tschong-tarim. Riv. The Great River. I: lot, 104, 
205 ff., 408, 425. 420, 433, 445 « 493,501; II: 2,0 * 
339 * 5°9 ff., 550, 559 - 


Tschong-tarimning-koschluschi. Con. T he Con¬ 
tinence of the Big River. II: 512. 

'INchong-toghrak. Fo. tr. The Big Poplars. 1 :65. 

Tvchong-tottoni. Fo. tr. The Great Deserted Re¬ 
gion. I: 125. 

Tschong-tdtturu. II: 555. 

Tvchong-tschapghan-kol. la. The Lake with the 
Great Canal. II: 510. 

Tschong-tschnpghan-kOlning-aghsi. La. The Mouth 
of the Great Canal Lake. II: 510. 

Tschono-khuihtk. WI. The Wolf Well. II: 287, 


291. 

Tschorak-kOl. La. I: 512. 

Tschortschor. Gn. A: Sp. The Cataract. II: 18. 
Tschu. Riv. II: 444. 

Tschubtik. Fo tr. Tamarisk Steppe, or = Tschivuk 
New, Young Poplar Shoots. I: 58. 
Tschukun. Fo. tr. II: 337. 

T’schulak-akkan. Mt. & Riv. Where the Armless 
Man went. II: 370. 

Tschulum-attam. La. My Father Tsch. 1 :507. 
Tschiitum Kulludcn-ot-kiitkan. Des. vil. I: 180. 
Tschurgc. Fo. tr. A region, inundated by an arik 
(canal). I: 18. 

Tsoha. Vil. IL285. 

Tuge-tau. Mt. ch. l hc Camel Mountain. II: 80 ff., 


91. 

Tugha-b.aM.hi. Fo. tr. & ho. Tlic Camels Head. 

I: 103; II: 555, 589. 

Tugha-baschi. Fo. tr. II: 10. 

Tugha-baschi. Gn. S: Sp. II: 18. 

Tughnilakc-kdl. 1 -a. T he Camel Lake. I: mo. 
Tughadake-kol. La. I: 207. 

T'ughanc-Ologhu-jatghan. Str. rg. Where the Dead 
Camel Lies. I: n>2. 

Tugha-oldi. Str. rg. T he Camel Died. 1 :213. 
Tugha-pangsa. The Camels' Grazing-ground. II: 
554, 558. 

Tugha-pangsa-jokarki-baschL ho. tr. I lie Upper 
Knd of the Camels’ Grazing-grounds. I: 51; II: 

589. 

Tuithdakc-tschapgban. Ca. The Canal of 1 . II: 


152. 

Tughu-bavchi. 1 . 4 . The Camels Head. 1:432(1. 
T’tija. WI. The Camel. II: 176. 

TUjnng. Fo. tr. I: 103. 

Tujdale. Riv. I: 224. 

Tukku-vu. Riv. 1 :7. 

Tuhmi-ischtan. Fo. tr. The Leather Trousers. I: 


Tumkara. St. 1 :67. 

Tuntachtik. Vil. T he Promontory. I: 36, 3S, 40, 

66 ff. 

Tumschuk-tagh. Mt. The Mountain with the Pro¬ 
montory. I: 67. 

Tumurluk. Fo. tr. The Iron Place. 1 :88. 

Tuna-chorak. Rg. 1 L 47 2 - 

Tuna-toghdi. Str. rg. Where T. Begat a child. 
1: 212. 

Tungani-tuschdi-tscheke. Riv. Ip. T he Promontory 
where tlic Tungan Kncampcd. II: 505. 

Tungan-tiischkcn. Str. rg. Where the Tungan Fn- 
camped. I: 435. 
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Tung-chuan. Tn. II: 15. V47 fT.. 218. 

Tunghan-tuschken. Str. rg. Where the Tungan 
Encamped. I: 168. 

Tung-hoan. Rg. U: 395* 396—399. 

Tung-huan. Tn. II: 486. 

Tung-lung-tschaj>ghan. Sir. rg. The Canal of T. 
1: 50a. 

Tung-lung-tschOkbn. Lp. Where Tung-lung Sank. 
I: » 7 S- 

Tunguslik. Msh. 'I*he Region of Boars. II: 86. 

Tun-Hung. La. II: 300. 

Tunne-kis. Riv. ltd. Tunnur = baking-oven; kis = 
maiden. I: 120, 124. 

Tupe-teschdi. Fo. tr. The Hill with the Hole. 
I: 105; II: 555,559,589. 

Tuplik-kol. La. Die I .ikes wTth tapped Branches 
and Roots. I: 115. 

Tura-ottogho. PI. The Great Man’s House. I: 162. 

Tura-salghan-uj. PI. The House built by the Great 
Man. I: 162. 

Turdu Nias-kcmi-tschapghan-toghrak. Ppr. gr. The 
Poplars where T. N. cut his Canoe. 11:217. 

Turduning-stiresi. Str. rg. The Hut of Turdu. 
I: 4*0. 

Turfan. Tn. I: 190, 210, 428, 499, 508 ff.; D: 11, 
25. 34 ff-. 37 . 44 . 76, 83. * 5 * 87 ff-. 97 . »° 7 . * 7 *, 
384, 387, 611 f. 

Turfan. Bsn. II: go, 91. 

Turfan-karaul. Fo. tr. The Watch-House of T. 
II: 11. 34, 36, 38. 41 ff, 52, 326, 583. 

Turfan-kobruk. Old Fd. & Br. The Bridge of T. 
I: 499, 509. 

Turfanlik*ottogho. Str. rg. Where the People from 
Turfan Dwelled. L210. 

Turkestan., East. I: 5, 11 ff., 20, 64. 69, 73 ff., 82, 
94, 101 tt.. 247. 291 ff., 317, 333, 346, 350 ff, 
364. 373 ff. 380, 383. 387. 404. 484. 488, 499; 
II: 3 ‘- 33 . > 25 * * 33 . 174.221,264, 283 ff, 348 ff., 
367 ff., 400, 461 ff., 515 ff., 528, 568,574. 584, 
597 ff., 607 ff., 623. 

Turkistan. Prov. II: 290. 

Turkomak-kol. La. The Sedge Lake 1:427,507, 
5 <> 9 - 

Turkotnak*k6!. La. II: 144 ff. 

Turkomak-kol. La. The Sedge lake. II: 513. 

Turkomaklik-koli. I.a. The Sedge lake. II: 152. 

Turkomakte kok-ala. Chi. The River-Branch with 
Sedge. I: 508. 

Turkomakte-kok-alasi. Chi. I: 505, 506; 11 : 561. 

Turkomakte-kok-alasi. Stm. II: 548. 

Turkomaktik-kol. La. The Sedge lake. II: an. 

I urna-toghdi-tscheke. Fo. tr. The Promontory 
where T. Begat a child. II: 504. 

1 us-alghutM'h. La The lake from which Salt is 
taken. I: 298;'II: 462, 465 ff. 

Tus-alghutsch-daschi. Sit. Bd The Salt Pool from 
which Salt is taken. I: 420. 

Tus alghutsch-kol. La. The l ake from which Salt 
is taken. I: t6t, 228 ff. 

'liischklin. Str. rg. The Camping Place; litt. 
Coming down, because here the road from 
TscharkQk comes down to the Tschcrtschcn- 
darja. I: 398—400. 


Tusluk-kasch. Fo. tr. The Level Terrace. I: 37. 
Tu.sluk-tagh. Ml. The Salt Mountain. I:4off.; 

II: 303*309. 466, 531. 

Tus-tau. ML Salt Mountain. 11 :387. 
Tusun-tschapghan. Vfl. The Canal of T. I: 510; 
11: 132. 136. *39 ff., 146, 149, 154 ff., 160 ff, 
218, 312, 560. 

Tusun-tschapghan-kol. I .a. 'Hie lake of the Canal. 
U: 136. 

Tuvadake-kol. la. The Hilly lake. 1 :289, 294 

ff-> 307- 

Tuvadaku-kol. la The Hilly Lake. I: »8t. 
Tuvekteki-uj. Des. vil. 1 : 179. 


Ulwa -nor. la. 11:381. 

Cde. Dist 11:382. 

Ugcn. Riv. Cgen is said to lie synonymous with 
gun = deep? I: 149. 

Ugco-darja. Riv. The Deep River? I: 105, 145 ff., 
150 ff., 178, 191, 2to, 333, 424. 432; II: 40, 360, 
264. 195. 5 ‘3* 540, 550, 556 ff., 559. 

Dgen-darya. Riv. II: 367. 

Ugcn-tu. Sp. II: 77. 

Ugusilde. Riv. 1 :38. 

Uja-kbl. La. Nest lake. 1:237,398,307,420. 
Uja-kbl-aghesi. Ca. The Mouth of the Nest lake. 
I: 237. 

Uja-vakkan-dschajir. la. 1:482. 

Uj-baschi Busrugvar. Ma. The First House of B. 
L87. 


The lake in Front of the 


Ljtne. YU. 1:71. 

Ujne-aldi-kol. la. 

House. 11:215. 

Ujtun. Vil. The Station. II: 135, 179. 

Ujup Baj-ujdake-tschcke. Ho. The Promontory 
of the House of U. B. II: 513. 

Ukarlik-kol. La. The lake of the Ukar Bird. I: 65 ff. 
Ukarlik-kol. La. 1 :433. 

la. The lake where the U. 


115. 

Little Lake. I: 180. 

The House of the Little lake. 


Ukar-tokknn-kol. 

Bird Breeds. I 
Uktasi. l a. The 
Uktudcki-uj. Ho. 

I: 180. 

Uktu-kol. la. The Little lake. II: 146. 

Uktusu. la. The Little lake. I: 287, 296. 
Ulan-tamantA. (in. and sp. Sec Olun-temen-tu. 
II: 72, 82. 

Ulan-tologhai. St. The Red Head. II: 278, 285 ff. 
Ullugh-kOl. La. The Great Lake. I: 168 ff., 178 
ff., 180, 188, 277 ff., 296, 299, 304,307. 322 ff., 
425; H: 335 * 344 * 466, 505 ff., 5 to, 514. 
Ullugh-kul. Dist. 1 :435. 

Ullugh-kol. Vil. 1 :510. 
llllugh-kolning-aghsi. Mth 
Great Lake. II: 505. 

Ullugh-kolning-ak-tarmasi. 

the Great lake. II: 505. 

Ullugh-su. Ml. The Great Water. I: *68. 
Ullugh-tschnt. Ft. 'Phc Great Island. II: 34. 
Ullugh-tschol. The Great Desert. II: 504. 
Ultcrghan. Sp. II: 84. 

Ulungur. Ia. 11:38*. 
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l’ntschune-uji. Dcs. vil. The House of the Pearl. 

1: 512. 

Urga. Tn. II: 381. 

Urghu-khoilu. (a. The Eastern. II: 200, 293, 
295, 297. 

I’rmet-dldi. Fo. tr. Where l'. died. I: 118. 
I’rting. St. Station. II: 285. 

Urtin-nor. I-n. II: 285. 

Urtu-muren. Riv. II: 285. 

Uruk-balik. Fo. tr. The Thin Fish. 1 :88. 
Urulscha-ausc. Grg. II: 79 * 

Urum-basti. Vil. The Suppressed Fighting. 1 :7. 
Uruintschi. Tn. II: 335. 

Urusgha-sal-salghan. Str. rg. The Ferry built for 
the Russian. I: 430. 

Urus-kijik-urdi-lmlak. Sp. The Spring where the 
Russian killed the Antelope. 11:81,83. 
Usagh-kotorma. Dist. The Wide Portage. I: 425. 
Uschak'tal. Vil. The Kittle Willow. II: 38,86, 

93 » 97 * 

t f schrae-dang. The Inn of Mulberries. II: 37. 

Ush Aktal. St. Sec Uschak-tal. II: 97. 
Usincdschan. St. See t’tsch-mcjdan. II: 85. 
Ussliptl-jajiri. I .a. The Little Lake of l ssiip. 1 : 43 ** 
Tsulu. Sp. II: 77. 

Oshtn Kullu-daschlik. La. The Salt Pool of L. K. 
I: 220. 

Usun*ada. The Long Island. II: 455 * 

Usun-agin. Fo. tr. Fhe Long Field. I: 75. 
L’sun-bulak. The Long Spring. II: 37 fL, 77 d** 
87 ff. 

Usun-ilek. 'Hie Long River. IL513. 

Usun-jurt. Fo. tr. The Long Village. I: 62: 

II: 554 . 55 °’ 5 8 ^* 

Usun-kara-tschilan. Dist. I: 288; II: 510. 
Usunkol. La. The Long lake. 1:382 ft. 
Usun-kol. La. II: »3 6 * »3‘*> > 4 >. « 43 i > 45 . > 5 2 - 


Usun*kol. La. II: 218. 

I'sun-schor. Dist. The Long Salt Marsh. 1 :300. 
L'sun-tatir-tscheke. The Promontory of the Long 
Deserted Region. II: 513. 

Usun*tokaj*tscheke. The Promontory of the l-ong 
Forest. 11 : 513. 

t’tschinlschi-bujir-kcil. La. The Third Depression 
Lake. II: 505. 

t’tsch-kOl. Ho. and fo. tr. The Three Lakes. 
I: 126. 

I’tsch-tncjdan. St. The Three Fields. 11 :85. 
Utseh-toghrak. Fo. tr. The Three Poplars. I: 118. 
Ut.sch-turfan. Tn. II: 353, 566, 6oi, 605, 611. 614. 
Ltseh-uj-kol. La. lake of the Three Houses 
I: 116 ft. 

I tschuke Serteng-nur, l-a. II: 285. 

Utschu-kOl. la. The lake of the Good Grazing 
Grounds. LI: 169, 184, 250, 289. 330, 363. 
Utschu-kul. La. 11:274,275,276. 

Utu-muren. Riv. 11:278,285,370. 

Vasch'schahrl Ru. 1: 228, 312, 370, 398. 

Vao-Tso. La. II: 300 ftf. 

Varkand'daria. Riv. The River of the l own on 
the Terrace. IL307. 

Varkend. Tn. The Town on the Terrace. II: 3°‘J. 
612 f. 

Yarkent-darya. Riv. II: 272. 

Yash-kul. PI. See Jasch-kol. II: 47-* 

Yellow River. Riv. II: 3S0. 3S2. 384, 44« 
Ycn-TsO. I^a. II: 3 °°* 

Ynran-kasch. Riv. See Jurun-ka-xh. 11:272. 
Yil-ticn. Tn. II: 264. 

YU*ya*tschwan. la. II: 305. 

Yuzd. Tn. 11 : 407* 
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AI >da l. i il Sage* LI: 132. 152—155; lli iciuslit)ns of 
Tarim at, II: 205; lakes of, II: 152; routes to 
Aitin-tugh. M: 216 21S; to Tscharktik, 1:224 

Adoke-kok-alnsi, I: 1S5; dimensions of, 1 : iS6„ 
Aghis-kijl, I: 288. 294! 3 Q 5 - 
Agri unhurt, in E, Turkestan, I: 4,7, 69—70,73, 
330, 275: 11 : 597 ff, See also Barky, Maize, 
Wheat. 

Air-currents, Pcschel on, If: 39$, 

Airy, on waves, 11:422. 

Ajagh-kOl fKara-kosi.huiD. II: 141. 144. 

Ajnlglian, 1 : 19. See Afghan. 

Ajtta-tscheke, population of. II: 604, 

Ak-beLkum, Desert of, II: 98, 3S9—394. 

Ak-su. town; altitude of, II: 566: population of. 
II: 605, 

Ak-su-daija, altitude of confluence, II: 570; con¬ 
fluence of with jarkcnt-daijs^ 1:76 — 12, PL 14: 
II: 516—517, 5=7, 534: drainage basin, of, II: 
523; hydrographical relations of, I: 76—81, 
Ak-tanna, village, I: 453, 

Ala-ajgliir, population of, IS: 604, 

Alak-tschi, 11:37 a—375, 

Hn-kumgkk Biu?mgv:ir, ramp at, 1 : PL 13; eroded 
hank at, ft 03; ice at, 1:02; naasar at, 1:92. 
Algm, 1 : 264. 

Al-kalik-tschcke, I: 1 T. 25; natives of, 1:131. 
Alluvium, i (1 Jarkent-darpi, t: iS, 20, 52, 57. 82; in 
Tarim, I: 88,59,99, r0l 4? effects of, I: 154, 187, 
196 11.; .it SemiSako-tekgeu, I: 221. 
Almodt^chuk-kak-ala, I: 207 —ioS. 

Altitudes, method of calculating, If: 5S5—593: 

tables of, II: 5SB— 590. 593—596, 
AittnischTmlak, oasis of, IL: 74—76, 120—ijr, 
222—223. 

Amin off, G., can sand specimens, 11:462,467—470 
and El: 455. 

A na ml jam i n - gol, 11:477. 

Andere, altitude of, 11:570. 

A tidcre- terem, 1:375. 

Andecsson, l>r. I Gunnar, on t>atiticodt in sand, 
11: 456. 

Andischan merchants, I: 94, 

Antelopes, I: 26, 7 1, ;$i#, 34S. 495: **- * 9 - 75 - 1 ' 9 * 
i So. 


Anvilk, d’, map of. fl: 37—AT 5 - 

Ar.l-kum, !rri^.itiiJti of, l: 176. 

AmJischi, I: 396, 

Ara-tarim Sc Kuntschekfsih-lrmm. 

Afghan, nr Airilghan, I 191; depth at, II: 5S0; 
isobathic map til, I: PL 35; ]jo.Hition of, II: 271 
■—173; volume of Tarim at. I; ado. Sec also 
Confluence. 

Ariurdatja. See Lijlik-darja. 

Atka-kol, I: 472 — 474, 4 79—4S1, 483; lb 304— 
305, 331—335, 341— 34G: altitude of. II: 581; 
depth of, Ih^So; view of, 31 : 343, 

Arkhans, wild sheep, II: 19. 

Armand David, II: 3So. 

Arochflj <J\ 11:2:73, 

Arrhenius, on dimes. 11:397,413. 

Arsthin, or Artscha, juniper. IL 17. 

.Vschkk-kamutsch (plant), I: 334. 

Astin-juL road, 1 : 370—376; II: 493: view of, I; 373. 

A&tin-tagh, routes from Abdal, II: 216 —21S: steppe 
N. of. LI: 473. 

Atschik-darja, ‘muth * "f Tarim, Sec LajKk-darja. 

Atschik-kuduk. altitude of, IL 579, 

Atschik-tarim, I: 398. 

Author, investigation of Jmkcnt-darja, t: 10—82; 
criticises Koslufl, IL 91, 173—174; on derivation 
of drift's and, 11:444 — 451; on dune- formation, 
It: 414. 436 n.: his journey across the Kuruk- 
tagh, II: 104 — 121; on Lop-nor controversy, II: 
262—376; on wave-movement, Il; 416—4 3 9. 

Avjtt, population, I: So. 

Avenues, of trees, [14,7,9. 

Avdlu-kul, f: 4S6, 493—494: II: 504—305. 3.11 — 
JJSi34 l —34 6 ! depth of. 11:580. 

Baba-tarini- See Tschongtarim 

Haer, v., IL r 3. 

Baga-gliasehoQ' II; 290 -297, 

Baghraiifli-kol, LL 389 394 . altitude of. Hi 567; 

drainage-area of. IL 523* 

Bajtr-kol, L 279, 287, 299, P(, 43. 

Bajtrs, 1:248—251.311—369; arguments from 
presence of, II: 547—348; eompassbcamvgs of, 
L 349 —350, 3551 distribution of, b 328, 363. 
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I'j, 52; general 1 aws of, 1: ;6» 363; sanded up* 
I: 339 ; v 4q: salt water in, I: 265; wind ffeu 

upon„ 1 : 34fi J 3 3a i of Ja»i i*k6 1 * h = 3 5 * 
136; in Deleft of l,«p, If: 220 - ■= j. 1; in latlu- 
makan* 1:364; of Togkraklik-ltiib I: 26; 367; 

sketches of* 1 ' 316, 340 , 3 ? 7 ? 36 ? J * k 7 1 11 ■ -4 7 - 
4S. 49; view's of. h jtst Hi 347 - 
Uerat Kulning*k‘d, diftmnl 1<>> 1 " 4 7 5 - 
Jiarkhnnv. See Duties. 

Harley, H71. 

Barrett* expedition of, 11 : 574 - 

lkischin, 00 sand-waves and water- waves, 11:413— 

414 n.,417 --41a 11.422 n.; on dune mot entente. 
1!: 406 n„ 4 11 f.* 43 & . 

Baaeh-kul* 1 : 333 ^ 4 - * 37 - 2 53 * * 9 »> 3 ° 4 - PI- 431 

dimension* of. It 299- 
Kasrhiagc-kol, E: 289* 299* 30G. 

Baschdogiiiak, 0 :13—IS- ,, , _. 

Bathymetrical data, See Soundings and [sobalhtc 


tnaps. 

Beetles* 

Hegdik-kol. It 2S7. 59 ®. * 94 ^ s ^ 7 t * 9 ®i $**1 if*? 
I) ; , 4 ^ t 'to —5it: dimensions t?l* l: s?9t |S&- 
baihic map of* It 1 * 1 - 46. 

Bei-sehan, mountains. Ut 98. 99* too T t° 5 ’ 

Kcj-san* See Bei-sehan. 

Beks, of Turfaa, I: 499- 

Helltw, on sand encroachments, II: 40; u* 

Bird-trap* It 50. 

Hlanfard, II: 36$. . . 

Bogdanovitsch, on Central Am.i sand 11:38, 3 9 - 

441; un K, Turkestan hydrography, I: 7 s *WJ* 
II: 146, 313 * 264, 269, JOT* 407, 443 * 446. I 1* 
Boldschemab, formation of. I: 195—307* 3 oq t lb 
46* , t : of I At mi -ta rim, l: 4 s 3 — 4 2 -I - 
Botched, Hi 2S5, 

1km va lot. 11: 364, 2; I- 

lio&dlck (liver), t: 4 = 5 - 4S6—487, 495 1 10, r 4 * 

dimensions of* I: 496- 

Bos-kOJ* ft 186—187* .. „ 

Bostan-toghrak, I: 373 * 375- 37®' 379* }-1 . L1tl V 
.*.;o; ecc on* 1: j;S—379; vertical sections, I, 

37 s * 3 s T - 

Brick kilns, It 503. 

Bridges, 1 : 4. 5, 6. 66. 159. 428* 43 2 -> 4 53 * 465, 4 m t: 


SJ: 5* 51S. 

Buddha, images of, at Lou-lan, II: &J 4 - 04,*- 
Burial-place. See Ghtirisino ,ihlI Gumbes. 
Huanigv.ir, altitude of, (I: 57 ^- 
Buzzard (Puteo)* II: *- 
Bystrdm, H*, Major* IT: 574 575 * 


Camel* wild, 1:144* 227* 2lJ 9 ; 466- 4 * 7 j I |J $*' 

Sb 7 5 ^— 77 - ll2 - 11 J> 1 |l 4 * lH =’ 47 ft 4 . 1j7 .‘ . 
Canon, native. b PS- 53 . 547 on ttcgellk-kul, U 390: 

on Tarim, It 99* 102* . . „ , . 

t arey* on Tarim, I: too; *ftd Kitsduk-Ogeo, It 119: 

11 : 98, 264* 270- ?fi 7 - _ r , * , . ,. * 

CnlnratW, in lift. Is .!«>: of J*.mschfV-tuk-nb. 
It 4,30; in Kolltsche-d&rja, I: 503* m ho^khk- 
darin* l:?j; in Sulim-k6l canals b 35 i 36 - 


Cattlc, 1 : 3 - 19 * 
Cavcv, cartEi, I: 84- 


Cementation, by «erlmieul T ir* dewn lakes. It -61 
—267* 

Chaidu-gd* II: 5t*. 518: drainage area of* 11: 5 - 3 * 
Chnncka, oratory, I: 59—60. 

ChaTn-imriii-TiIa, depression of* Ik 3 ' 4 - 
Cham-teken-ula, IE= 26, 79,94* 95 9 ®* 

L lhiheie, antE irrigation in E. Turkestan* b rnj, 7 j: 
maps, 11; ?77 297; navigate Tarim* I: <39^ 

140; ta\cs. 1:370: tribute to, 1:499* 
t’hirki-darja, a twme for the larim* l- :a6. 
Chbdni, lit 4 < 4 - . , 

1. iiulnoky, on dime coalescence, 11 : 40 s * "I'P 1 '’ 

marks, ll: 409 f- r 41 

t hotan, towm, altitude of, 11:56711.; kingdom ot. 

11:367; iKipulation of, 11:605. 

L'iiotao-darja, I: 4 11: EE: 3 1 7 * altitude at i.^ntlncm u. 
It: 560; contlue-nce wilh Tarim* I: 84—S(>: 
drainagehasin of, ll: 523: tal! oi, IEt 57° t hyilm-* 
graphical relations of, I: 77* 79, Si : Greaard on* 
II: 309- 

Chords! has* settler*;, l*go8; 11+ J -7 ■ 

ChLia-chai-tsi. lake* Il: 37 =— 371 - 

ChiirtulDlau, 11:96. 

Clavdo, 11 : 405* ... 

Clay* foundation of deserts* I: 24 5 i tvrta-.v. I wide 
,\sdn-jol r 1: 37=; of Kniuk-layii, U: i*j : 
scuJpiureil* in bajirs, l: 317. 322* 323, See also 
lartlangS- 

Qunate, MimitcontluernieofChol-in-iEarja.!: So- >7, 
Compass-hearings, of hajira* 1:349 35 °- 355 l m 
Desert of rscberucbcti. 1:313* 

Confluence* Turkish words for, 1 :137 S1 - J f )T - 
Conrady, A., tl: 264, 619 - 
Contours, of Tarim basin, IE: 565 n. 

Cooking*pot, iron, found in Ktinik-ingh, Tl: iou 

107, 109^ 

Cordicr, H. f resume 02 l.op-nor [irtiMem, u: 3 > 3 * 
Cornish, on heights of dunes* II: 400: on origin oi 
baikhans, El: 437; on ripple-marks* »:4«- 4ti* 
412,427, 430, 433—434- 436- 
Cotton* cultivation of, 1: 9 - 
Crows, t: 16*440. 

Currents, nf air, II: 398* «f ^ m h 11: 4 2f> 4 - 7 * 


DaJpleish* lb 264. 371- fin Tanm, l 100: 

and Kitschik-ugen. I no- . . . 

IM, lx 504.S'®.5"! »«“* Jarkcm-.'aTj... tx«l 
ai lusuri Burning-toghi, b 65; iti Kara-keisi him. 
II: t 377 across a Kona-darja of Jnrkcnt-darja* I: 
38- 39: besEile Tischemchen darja, It 386. 
Doneersr uaiive. U FI 5, 

|1 Anville* map of* 11 = 373 — 375 * 

Llaacht*koS, I: 2jo- -*31, 298, FI, 43 - *’ n ’ 1 l- trrtl - 


I: jo®- 

1 i,ivan, meaning of. lb 281* 

Day-fly* in desert, I: 324. 

Deer {roe-deer* red-deer). I: ;t. jSo, 3S9, 34S, 3 s 9 t 


lb 128, 

\\ c c^r, >m -anti fpC'.imeo-* lb 455 * 4^2 4 j' . 

mi reeiilat elevation oi Scandinavia* b 3*2. 
Insert, sandy, compared lo sta. II: 436. ^vt l.0|i, 
Takb-makan. I vvherts^ hen, etc. 
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I^sircation rings, in tujin;, ]: 3*5—377. 

DT.spinha, II: 27 i t 373, 775, 777. 

Dilpar, routes from, la Jtng-pcn, i E: ee. 

lUsinuce, measurement of* 1:8. 

Dragon Town, of Lop-nor, II: 301, 

I Tunagc-baiin,, of Ak-su-tLirju, 1: 78; uf Baglmwh- 
khl, 11:5*3; of Chaidugol, II; 523; uf Chubm- 
darja, [1:523; of (trkem-darja, h jS; of Knr.v 
nilirnn, If: 523; of Kasrhgnr-darjn, II: 523; uf 
KcrijaTInrja, II: 533; uf Tarim, I: 201—293, 
302 303; If: 3f>0— 370, 44 t —^ jfGir 5-4. 3*5 — 

584* 

Drift-dust. See Must and Finite. 

Drift-sand, ami wind, I: 234; Central Asian,, II; 
387 380; I n <tiara- narin -ul a depressIon* 11: 384; 

in Desert of Didos, If: 380—3S3; anil K.irn- 
kusuhun, If; 131—134; I .envy cm. I t: 407 n., 443 
444- Sec further Dunes* 

Driftwood, in Jarkcnt-d.iryn, 1: 19; un Tarim, E: qg t 
1 iB. e 73. 126, 177. 

Dunes, altitude of, I: >33, 275; IE: 396—397. 400; 
oti bnjir thresholds, 1: 315; eualesceiu e "f T II; 
40&; festoon arrangement, 1: 320; formation, 
theories uf, U 335 336; IE: 410- 439; relation 

to desert lakes, 1; 239—244; movements of. 1: 
355—11:402—407,415-430; anti rivers, 
I: 1G0 -iGt, 167, 411; shapes of, h 331—332+ 
35 1 .3'*3t two systems of in Desert of Tsdiertschen, 
h 360: and tamarisks, I: 387—3 SB, *01; types 
of, [1323; and vegetation, 11:351; anti wind, 
I; 170 174; Fntsch on origin of, [1: 398 —399; 

konschin on, II: 403; Penck on origin of, 13: 
398,400; Sukdow on, lb 392,400,403; in Chnra- 
narin-iila depression, If: 384: near Chotmi-darja, 
31:568; in desert of Gobi, lit 47^—-480,484 — 
4S5, 4931 11+45, PI 49E beside Jarkent-ditrja, I: 
fia; to N* uf Kara-ko$< hun, II: 126, [65. 187; 
between Kaschgar and Lajlik* [■ j t jg; beside 
KUaklik-darp. [124-45; Desert of Kiim-tagh, 
11:385—387; in Desert of Lap, II: 66—*7, 
*43 *441 Mongolian, H: 380; in Desert of 

OnkK, 11:380— 383; beside Tajek-kol, 11:581; 
In I’akl.t makan, h 364 : beside Tarim, l: «jS, 
106, 120—122, 145, 1O6—1S0, PL -3, 32,33, 
34; at I okiis-kuni, h 130, FI. 24, 32, 33; Trans— 
Caspian, II: 404—405 n.; Inside Tschcrtschen- 

darjn, J: 394. 

Dune-accumuladons, I: 269—276*331, pi. 44; ex¬ 
tent of, b 753; formation of, 1; 352—354 ; move¬ 
ments of, I; 271—475,320; pressure of, 3; =45 
— 246; and Tarim, I: PI. 48, 50: in Devert of 
Tscbertsehen, I: 355—360, 362* PL 31, 52. 

Dimg-agib alii Hide of, 11:571, 

Dunganii. See Tungjtss. 

Dung-koran, double loop at, b 98. 

I longlife, lb 218. 

Dural, !: 428, 505, 

Dust, in a dust-storm, I: 290—391; circulation of, 
in Tarim basin, 1: 291 — 203. 

Dust-haze. See Haze. 

Duveyrier, 11:398, 


Ea:,! es, I: 26, 174, 2S0. 

Earthen ware vessels, at lAu-ku, 11:618,615.627, 
* 3 *- 

Knst Turkestan, See Turkic Ian, East, 
i kholm, Dr, Nils, methods uf determining hvdm- 
tnciric data, 1 : 2S —33; and heights above ski 
level, Ih 349, 5*5 U 5 6 9 - 57 *- 570, 583 f., 5S5 
5 b 3 - 

Klcagnnv, Inches, I: 157. 158, 165, 175. 

Emin Achuoe-ukttinu, 1:244 245. 251, 

Frnpcn, +Soe Jing'iiein 

Erosive action, of Jar Unit dar).i, 1 : 56; of 'Par tm. 

I SS—90* 93, 98, 138— 139, 195—405, 

Espinhu, II; 27 :, 273, 375, 277. 

Hitek-sala, i; 4S8. 490. 

Ettek-utrim* 1 : 191, 107, 399, 401—416; II: 547; 
compared with Tarim. 11:337—340: relations to 
Tarim, 1:405 -406,408; views of, 1:403,411 

- 1 1 J- 

Fajs-abad* popuhiiiua of, 11; 604, 

Eftjs-al .ad-1 1 arjas i. See Kosu-jaman-pir. 

Fillnon^ hunting, J: 134 
Kerry, at Turfan-Laraul, 11: 519. 

FVnr-ttffcit* b jo* 13* 17, 10, 87, KS; h PL 4. 17- 
Fish, bones of at Pou-luo, 31 : 631, 642; in Jarkcnt- 
darja* 3 : 228—229; in IvLira-kosalLtin, II: 131 — 
■ 3 ^. > 4 - —143- 149 ! mortality amongst, !l: 

<31—138. 

Fishing, industry, I: [15, ufi, 134—135, 137, 14a, 
477 + 4791 If - in Schor-kSl canal, 1 : 35,36; 
in t’llugh-kd!, I: 2S0, 

Fish-nets, E477, 

Ktiih-skins, as ^ignpoxts, E: 126. 

Fish-trap, 1 : 83, 1 ) 2 . Nj, PL 16, 

Fleas, IF 75. 

Floating islands, I: 489, 

Fonls, in Tarim, I: ri6. 

Fare!, on water-waves, lb 479, 

Forests, beside JarkcM-darja, |; 13, 17, rS T i9 T 26, 
^ 7 1 47 + 5 ^ 53 +^ 0 ^ 7 , 88 , PL 13; beside Kcrijm- 
iLarfa, II: 350; bestrk Kuntschekisch tarinv, 1: 499; 
in Desert of Lop, II: 257—258*302—303: be¬ 
side Tarim t 1 : 98. 103 'tMp 123, < 3 ^+ ] 4 ■+ 15D 
177; beside Ok I Tarim, [: 190* 191; beside 
'Psehong-urnm, I: 210, 213, Se also Toghrak. 
Forsyth* on the Kuruk-tagh, El; 97, 210,295,611 rib 
Foxes, J: s6 t 233. 332, 348, 440, 495; |L 5 g, 75, 
128, jSo, 252. 

Fried richsen, 11:97,516. 

Fritseh, 011 origin of dunea, II; 398—399, 

Frtm Kttljfti by Pscbevalskij, nnoted, 11: 97 1 u,q. 
Fmtercr, on Kuruk-rngh. IP 98. iaa—,03/1 11, 

Gad-Hies, E: tea, 20S. 220, 375, 

Clarnak, Mr,, 11=380, 

Uvs-nor. II: 278 279, 

Geikie, Janu-s, 11: 368, 

Ges-darja t 1:6 3 ; I U 533, 

Gbas, lake. Fee Gas-oor. 
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rihfuchun-gobi, II: i 17— 1 e 8. 11S— m, 

(JImil-kul. 1: 288, 2114. 295: H: 510. 

Ghtinrn, population of, 11:605. 

G hum tan, huml-phic, t: 34; II: 31 32,33; at 

Market, 1:127; 01 Saptogh, I 11 . t t..j 6. 

1 !-kuI lt. movements me', IE; 418. 

Gnats, I: jty 5,484. 

Gobi, Desert of, 11:479 500: desert range in, II: 

4 73-4 73 - 4 76 4791 Juries in. lb 4 * 5 - 463 ? 
jardiuigs in, II: 4S9. kamisch in, Ih 490 492; 

poplars in, II: 41.1c; old ruad iii T II: 475 -476; 
mummk% in. 11:490—492; views of, 11: 1% 45, 

I'I 40, 47, 40. 50 and 54; 0I1 1 watercourse iin, M: 

480—4 S3, 

Gold mines, at Altin-tugh. li. 0.4; of Altim-litmi, 

II: 17, 

Golme-kaigcn-kd, El: 14$, 149. 

GcEmC-kuli-kol, I: 239, 244 245.250 -251,2-16, 

so 8, 304, 406, TJ. 43: dimensions of, h 199: 
isobathic map of, I: FL, 419460. 

Gmiard, F +t on altitude of Ghofan, II: 567 u.; on 
Fast Turkestan, Ih 3,08—309; o-n I op-jjor, II: 
yt o-—313* a nr l 567, 598,61:3,614. 

13 riftorkff, 1 i led. It: 263—264.270, 61 o. 

Grimm, 373 * 375 - 

Grum-GrschiinajEc, I,, <.14 IX-scTt nfRum-tagh, 
11 : 386—3871 on the Knnik-Lvgh, II: 25—26, 
79 — 84 , and U; 72 , 78 , 82 f.oi f., o 8 , 104 . 374 

f- 399 - 

—. M, f, r controversy with Obrulscheff, II: 371 — 
37 >- 

Gulls, tli 127, 128. 

Gumhcs, tomb, at Saptngb, I: FL it, 46; at K.m- 
saj, I: 52. 

Gunther, on dune formation, IE -t ■ 3. 


H.ijdar, II: 79. 

HnHersfdn, II: 271, 273, 275, 277- 

I Iami, Desert of, II: 98-—99 

ILin-hai, vun Richthofen on, If: 3 °?’ 

Ha tin, on oc&n-eu nents, II: 4 ^ 5 - 

ILin-schu. referred to, Hr 287—280. 

Hares, I: 26, 71, =33, 256, 28,,. 338, 332, 34S, 
389, 440, 495; Ih 19, 58, 119, viSt > 3 f - ,So - 
252. 

Hasrei-t achtani Real AUahu Anhu, shrine of, I: 
59—60. 

Hassenstein, Dr- IL, I: 312; II; 27,41, 566, 567. 583. 

Hawks. I: 146. 

Hare, as meteorological factor, I: 247,293. 

Hedgehog* It: <31. 

Heim, lb 418, 

Hclmholti, II: 41 

) li udy. on names of I .op-11 or, JI: 300-—jot; his 
Report, II; 276 277; translation ot~ Ss-itri'hstti- 
tno ki< 11: 277 *78,J*?; comments on, !E: 260, 

264, 280 f„ 285,288, 200, 291,31a. 

Hirth, II: 2S8. 

Holdercr, 13 : 98, 10 2 

H ■ 1 in o logics, geogrnj ih teal, I: 2 5 5, 282- 

Htmting, in East Turkestan, 1=134; IT ‘Gq8. 

Hu citing, ton, expedition of, [1:574. 


Huts, square igtrrHt). 1: 386 : old. tushie K-tra- 
kosi hun., II: 1 78 1 79, 18 r; -»t Sejt-ko!, l: FL 30; 

of shepherds, I: 37, FL 12. See also Salmas. 
Hydrography, of Ak-su dnrja, h 76 8 1; of 1 'botan 

fhrja. L 77. 70.82: of lick-system, I: 49a; N. of 
Kaf-vko^hun, IE: 191 — 202; of Kodaj-darja, I: 

64 68; of Kurut'darja. II 3. S>e also Jarkeiu- 

darja ami Tarlnx, 

Hydromctfical dnta. methods of determining, L 28 — 
>3- - 1 - See also JnrkcnMbrja and Tarim, di 
MiiLnsions. 

Hypsonietrical relations of Tarim Uisui, ih 563 i- 

Icc. at AI-fc-LmiL.It.k Busrugvar, Fiji; on Hostan- 
togbrnk, !: 378—379; on fnitgi-tad. I: 236 237 ; 

on _Lilkci:l d,irj:L. I: 17; on "E’afilU. 1:92,94—95, 
06, 142 — 144, 147—I4-8, 163-164,456; on 
Tschcrt^i hen-i l:irja, I: 348, 382—387, 39®- 
t^ertschi-tagh, IE: 86, 95, 

Ighis-dung. h 169—170, 

Eke-gasHmn. If: 290- 297. 

flek, river. L 425, 427. 463, 465, j|6®» ll 0 *— 47&' 
484 486,489; cataracts in, 1: 486; depth of, 

][: 580; as Riirier against sand, II: Jj ( ) —34^? 
di 1 ndttlnos "e". at Kum-1scheke, 1:471 —47 3 * Il! 
blamnhtg'iij, I: 474 475; at Gamp XXXV. 1: 

476: at K-titordma, 1:482; at Kimi-tsi-tieke, II: 
330; ai t irdek-jaghuGirh, EJ: 332. 337. 33 s ; iorc-t 
Eicddf, h 406; 11: 3 j-t hydrography of. 1:402; 
views of, 1:469—475, 
lltirghait, oasis of. II: 80, 

IntH’hka-darjn, or Tscha-j.in, 1: roj. 104, tog, IT: 

3 q, 539; at Tscliung-Eokaj. U 439, 

Uri^nlmu, Ulw of (novotL L 68 60: l.'liincsc :unE. 

If: 6g. 73; effects of upon Tarim, El: 353 354: 

in F.. Turkestan, I. 73; at Ara^kum, t: 176; at 
Dural, E: 505: ai Jangi-arik. 1: 7; at Jangi schahr, 
I; 5; at Kaktle, J: 115 ; from Kodaj i!:iria t I: 64 
—68; to Maral-baschi, h 21 — 36. 

Ulamabnd, (Hijiulation of, 11:604. 

Islands, floating, 1:481). 

!■. 'i maps, of Hegelib-kOk It 294—297. PL 46, 
46a: of Goliucdditi, I: PL 41, 46 a; of Kamiinelik- 
kOl, L Ft. 41, 46 ns of Tarim, nt Arghan, h Yl 35: 
nf l oghTaklik-kdl, h I'L 411 Ullugh--kol. Is 282, 

FI. 45, 46 ii. 

J&khn, I iiisli. II; 147, MO, £ce aUo Sedge. 
Jilk.tnlilc'kdl, IE: 143. 
liikrilHjj, 1:4 49' 

Jakinf, mai>s of, 11*373—375' 

Jaman-iEck, I: 436. 

JoPgi’tUrJa, pr New Tarim. 1:90—94. 

Luigi-liU^ir. popdlalton of. Ut 605. 

Jangi-jer, lake, I; 440- 

Jangi-kdl, t: 234—238. 253, 298. 304, 3&7' FI. 43.? 
altitude of. It: 586; dimensions of, h 290i hc:uT 
quarters ot, b 161- 162; position of- U: 586; 
views of, 1 : PL jt; volume nf Tarim cvbh 260. 
jnngs-su. district, t: 493. 

Jangi-tarim. See lltrk. 
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Jangi-uj, depth of Tarim at. [|: 5S0, 

Jantak. scrub* I: J70» 571*392; II: 11:71* 477, 
j ardattg -bulak. a pring^ ur', 11:54—55, 

JtriKfcngi and gullies. IE: 115—116; N, of Kara- 
koschun, II: 165, 16S. rK6—-1 S7 ; ticsiile Kuruk- 
dwja, CT: 53, $6, 5.9, 65 I.; in I le^ert of Gobi, 
II; 4815, 493; jo Desert of Lop, II; 5*4—331, 
236 -142,314: beside old lied of Tarim. 1:439. 
Jarkent, town, altitude of, II: 570; population of, 
11: 605. 

Jarkcnl-dnrja, 11:527, 534,542; alluvium in. I: iS* 
20, 52, 57; author's Investigation of, I: 10—S3; 
author's plan of work, I: 11; banks of, 1:48,50, 
75.84; II: 530 -53r; confluence with Ak-sit-darju, 
J: 76— $4, VI 14: cUmenrions, table of. If: 5K8, 
51)9; ut Lajlik, l; 12 — 15: at REsch-kul* 1 : 16; 
at SthiLschkak. 1 ; 17: at At-pingsa* I: 18; at 
Srkakkal“Otnk, 1 ; 19: nt La&chlik, l: 26; at 
Jalghus-jirlge, E: 26; at Kijik-tele-i'-ehnl, 1 : 27; 
at Harad tghan-kbtak, [. 2S; ,;t Kumk-asti, I:. 37; 
at Sorun. I: 41; at More, L 47; at Milks. 1: 4 S; 
m Ak-satma, 1 : 49; at Uuga-dschaji, I: 48,5a; at 
Tagho'pangsa-jokarki-baschi, l: 51; nt Toghri- 
kum t I: 51; at Islik. 1: 53; at Kujluyhning- 
baschi, T: 55: at Jar-kotan, !: 56; at Atschi-dung, 
I; 58; at Kalmsk-kam* I: tit: at Usun-juri, I: £13; 
’ nt Mamn, 1:64: nt Uangcdtk. f: 73; at Je$i-kbl, 
[; 74 (ConUnited under Tarim V; drainage-ha 1 .in 
of. II: 533; driftwood in, 1:19; fall of, II: 570; 
in flood, 1: 54 11-: high water marks of, f: 4$; 
hydrographical relations with Ak-su-darja. J2 7fi f 
81; lagoons beside. I; 72; loops of. I: 14. 20, 54, 
55, 71; scenery beside lower. j: 68. 7a; tendency 
to ^hifi bed, 1: (8 —jo; turbidity of, J: 57, 73 
(see Transparency's; velocity of. I: 15; view of 
from Kliruk-asti, I: El, fi; volume, causes affect- 
ing, I: 11; at Ujlik, h ii, Pi. 3, P[. 4* below 
Lajiik, E: PL 5; water-supply to, I: 54,74. 

Jar, erosion terrace , El; 57. 

Jartuk* or Jarsik, I: 199. 215, 214. 

las-jtilghuti* population of, li: 604. 

Jiitim-larim* I: 192, 103. 203. 204,4(9. 420—425, 
424. 4S7- 488, 490—494, 497; dimensions, at 
Taginnin* h 4864 above TsehEvilik-kol, 1:491; 
beEow- KuntscJiekist h-iarini, I; 500, 501; at 
Schejtbr, 1:501: at S&fcttma, l^or. 

Jcmischck- k 0 k -a h, t; 19a, 193, 204, 41 u, 424, 497: 
cat arm a in, I: 420. 

Jemisehek-kok-aLasi, I: 1 >*, 193,204, 

Jem|>en. See Jing-pcn* 

Jigde, plant, h 403; II: 48. 59. 

jtlghii, nt G 3 dschir, 1:99—100, 

Jing-pcn, 1:427; altitude of, II- 57*7 described by 
Koslcff, M: 30: identical with J11-j lug-pen, II; 58.3; 
routes to, IE: 11,38,41; mi os at, JU30—35; 
toras of, LI; 3 (, 33; wait at, it: 39 4*. 

Jordan, JL 400. 

Ju~j|dg-pen T fort at. II: 39—42; ibentical with ling- 
pen. II: 583. 

Jul-annam. mountain, E; 40; panoramic view of, 
I: PL totf. 

Jiilghun-ko]-ki 1 ctuk, well, I: 404. 

Jumalak-itorp, I: 113—t 20, See Tarim, 


Jurt-tsrhapghan arm, fl: 153- 15S, ibi—164; 
Chinese l\«rt, 11: 162; dimension!!. of Tarim at. 
JI: 204 -205; natives of, 1: 224. 

Jutitn-kasch. IB 523*526, 

Kadv dung. altitude of IE: 570, 

Kfldikc, village, I: 403—404; population of ti 604, 
Kali, silt expanses, II: 63. 

Kakde, oti Tarim, 1:115. 

Kalita, view of glen of II: 393^ 

Kalniak-uttogho* 1: 506 507. 510* 51 1, 

Kalmucks, II; 93, 94. 

Kalla, altitude of, 11:571. 

Kalta-nnUehuk, population of II: 604 

KarnHch. See Refids* 

Kan-arik, papulation of ll: 604- 
Kan arik. canal, I: fi* 9. 

Kan;tt-bagblagan'kol, !; 125 —128*144, 

Kan-jolt, King's Road, 1:431* 

Kan-su, deserts of* l.oczy on, If 395. 

Kara-akin, branch of Tarim. I: tij, if4, 115, 1 16* 
1 *9, 123 

Kam-buran, 1: 533, 289—293, 399; in 1896, II: 

198—200: shrinkage of, 11: 550, 

K&ra-jnghatsdi, bosh* II: 17, .*3* 

Kara-kasch, II: 523, 526* 

Kaia-kisil, range, II; 86. 

Kara-kol t I; 486* 488 —489, 404* PI 55 ; II: 304— 
30St33T—3J5<34*— 3+*l depth of li: 580. 
Kara-kosclum, Like, II: 125—318,294; altitude of, 
IE: 584; depth of El: 203, 580; dimensions of, 
II: 205— 208: and driftsand, II: 132—134; fish 
in, 11: 131 — 158, 142—143, 148, 149; hydro- 
graphical relaiions N. of. II: a 01— 202; nomen¬ 
clature of IE: t4c—141,211; relations to desert 
lake.*,. 1; efit — 362,500; shores of EL (63—202; 
shrinkage of JI:353—354,359—365; views of 
11; PI* 14* 17* 

Kara-kum (Caspian 9 Walt her on. II; 415.444—445. 
Kara-kum, colony* I*427; population of, lit604. 
Kara-nmran, river, I: 329, 373, 574. 375; drainage- 
basin of, IE: 523. 

Knrnul, distance from Lajblc, IE: 575* 

Karaune, w r ater-fowl, L 288.483* 

Knnumellfc-kdl* compared with bajirs, I: 319; com¬ 
pared with ( lliigh-ltol, [1284—2 S 5; r limeti ai on ■= 
of, 1:299; isobathic map of* I; PI. 41: relations 
to Tarim, t; 258 — 202; in Schirgc-tachiipghan 
diMriet, ft 252—262, 298, 304, 45t, 457, 45«s 3 '' 
43; ll: 344- 

KarghoUk, populaiiun of II: 605. 

Kosdigar, altitude of IE: 569; town, population of 
ll: 605. 

Kaschgar darja* U: 517, 522* 533, 534; altitude of 
11:569; confluence of with larkent darja. E: 63, 
73; drainage'basin of If 523, 

Katik-arik, I; 388, 296* 

Kutschung, popufaflixi of, 11:604, 

Kekfcl, H*, Dr.. If 5{16. 

Kengddjbi, I: 348* 

Kerija, Desert of II: 231. 

Kerip* town, impulalioo of, II: 605. 


INDEX. 


Kerija-dlirjn. J: ;o t 79 n., 41 i; drainage-basin of, 
IE; 523: full of, 11 : 571; forest beside, 11:350; 
Grenord on, Jb 309; ^icin on. II: 300, 340 -350. 
Kha^nur, lb 278—279* 181,295—21)6. 

Khas-oino* 11 : 27S—179.305. 

King's Ruud. b 4.> 1 * 

Kirghuj Pavan, l; 307, 

Kirk-^aj. t; 373' 

Kirtschin, branch of Tarim, I: 176. 

■—, volume of Tarim at, E: 26*, 2 86. 
Kisibboje-duja, river, I: S - A E h L ** 

Kistl-kum (Caspian), sand of T II: 444- 
Kisil-sangir-tDigii. Ib 93—95. 

Kisibsu. river, I: 3—6; lb 533. 

Kisil-smir, village, II; 87* 95—93. 

Kitschik-eigen, b it9. 

KjeHstrdm, Ueut. T LI: 575. 

Klaproth, 11 : 373 - 

Kotkj-darja, hydrographiral reUtionsof, I- 64—68; 


as irrigation channel, b 36. 

KocjJpen, 11: 367. 

K£i], b ChotaO'daija, 11 : 566: m Kara-kosihun, 

Ib> 37 * L . 

Kok ala, See JiUim tarim; also Kmrtsrhekisch* 
tarim. 

Rcma-Abdftl* land anrl water at, lit 212. 

Kona-Jaman-jar, river-bed, I; 4. 

Rona-schabr,, near Andne. 1=376* 

Kona-tdgtrman. old river-bed, lb 5— 6. 

Konsehin, on done movements, If: 388. 403 407. 
Koftfsche-daija. b 487, 497, 499—508; lb a rfl1 
53 J, 548; as barrier against sand, lb 335 336; 

bridge over ai Korla, II; 518; connections of, 
I: 30a, 4*7—438; II: 3; at Dtl|rar, 11: 8 —q; 
foil of, 11:571: Kostolt s views on, IE: 299— 
300; measuring it through ice, lb 9: migrations 
of, lb 11 — 15 ; terminal stream of, tb *30; near 
Tikenlik, U: 519; vertical section of, II: 7; 
volume of, 1:457. 

Koral-dung, native maps of country round, 1: toy, 
no; view of Earim al T l: PL l&. 

Koral-dungbing-kol, l: tit; view of, b PL 17. 

Korat-bubk, altitude of, 11: 579. 

Korla* altitude of, II: S&7* bridge at, lb 518; 
population, lb 605. 

Ko&cholantsa, altitude of T 11:579. 

Koschmet-kiil, lake, b 400. 401. 


KosJoff, author criticises, lb 91, 171—174 ; onJiug- 
pen. lb 30, 583; on country from jing-|^n to 
Turfan-karaul. II: 38; on old river south of jing- 
|*n, H: 36,43; on Kara-kosqhtin, II; 173—175; 
on Ktmik-dnrjn, II: 3 4 , 43 ; journey of, in Kuruk- 
tagh, IE: 85—01; on Ktlftik-Ugb, II: 3 d, 38, 111; 
on Lop-nor problem, lb 269 306; hts lake 

Soghot, 1 : 477 ; and lb to, 24. 34 f., 40 f . 5 *, 63- 
72, 74. 70, Si, 93 > 95 - 9 s ' 1 - ■» 1 4 °r ■ 201 ' 

207. - 35 ^ 263, fj > 3 n - 375 - 4 J*i 5 T^n 


58** 5 * 3 - t . 1t 

Ktitiik, dead poplars, b 4 u; heaviness 01 lb 125 
—1 3 6: beside Kttefc-tarim, 1:403; be sick the 
Tarkcnt-datjai b 40: beside Kumk-darja, El: 4 i 

45, 4 S t 49—5*1 57 * 59 ' 6 ■* ^ 7 °- b **^ 

Tachcrtscheu'darja, 1: 305- 
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KotukEik-darja, It 21, u; dimensions of, l- 22—23, 
- 4 * * 5 - 

Kui.sklik-kid r lake,b459: mud-banks m, b 4 6o- 4 6t, 

Kotinik (tamarisk}, I: 34b, 392. 400; lb 14 , 73 * 1 7 °-, 

t8j,253,473^ r . 

Kmpotkin, Prince, lb 310; ms i-rmmsni of Author, 

II: 306—30K; cm tlw destination of Central 
Asia. Ib 366—368. 

Krcuner, II: 373, 380, 

KrUmmel, on wave-mtwaneni, 0:419,4:3 —4 2 4, 
427 — 42S, 

Kurivik, altitude of. lb 579. 

Kujusch, b 210. 

Kutatscha, village, J: 464, 4(15* 

Kum-darja* See Kurak-darja. 

Ktmi-kol (Kara-koschtin), lb 137; TschernofTs 
sketch of. lb 507. 

Kum-tagb, I >e$ert of, lb 384—387; compared with 
Desert of Tnchertschcn, M - 399 - 

Kuin-tagh, in Deflert of Gobi, lb 4S5—48S. 

Kum-tseta[ighan + IE: 131 —132; altitude of, lb 
57 r- 

—, arm, El; 153—156* 159—160, 162—164, 

Kum- tseheke, v i I Lain.-, E: 4 6 G. 

Kuntschekaii Bek, U: 152. 

Kurttschekisch tarim, b 4-4 4 - 5 - 4 ^ 9 —431*498, 

4919508; 11: 548; minparcd with Tarim, b 4 3i 
--432; dituensions at Camp Xl II, E:p. 504; near 
Kalnuik-ottogho confluence, b 506; at Kirtschin- 
kotan. II: 547- 

Kuropatkui, lb 96; and aldtudc of Ak-su, 11:566; 
on altitude of Kuria, 11:567, 598,610. 

K urugen-dgen, ri v er, 1 : 141—141- 

Kurtsch-nghil, 379—380, 

Kumk-daija* described, lb 44—63; altitudes of, lb 
571. 583, 584; author’s trip to, lb 39 73; bed of, 
lb 60—61, 69 1 drainage-basin of. lb 525 ; fall of* 
1b 571: Kosloff on. lb 3—4.43; ^plars beside* 
1: 439; relations to Kontsehc-darj^, U: 5; sketch 
of. Ib 36, 

Kirmk-tagh, aliitude of, tl: 5S3; Author s journey 
in, I; 104—1 at; Author's view of, Ib 98; day 
terrace of. It; 104: country sOOtli of, lb 44—73, 
76.471 ff. T 584; Forsyth on, U:^; btmerer on, 
lb 102 -103: Gram-GrsthinuLjlo’s joumey in* lb 
7^—iron cooking pot found in, ib lq 6—107, 
loo; KodoiT on. lb I r r; Kosioff’s journey in, lb 
m—91 + old road discovered in. II: 107,1 (8; 
orography of, U: 78—121; Prschevidskij on, Ib 
97—too; relations to Kur.ik’flarja, Ib 28— 30; 
Rohornvskij's journeys in, tb 93—96. ioo 102; 
jeentfv in. lb to -28; snow in, IE: 10S; southern 
slopes of, It: 61, 73, 76: springs in, Ur j 19—1 j 1; 
system of, II: 24—28; views of, Ib 121.393* 
7.9, [| and 53 - , . 

Kutschar. altitude of, lb 567; population of. Ibwoc. 


Lagoons, beside |arltent-dtnja, b 73; Wide Tarim, 
*09—112,11.4* J -2, 144—145- 
LajUk, altitude of, H: 570; distance from Karaul* 
El- 375 - 

La]lik* Tarim at, lb 342 - 545 - 
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Ixjlikilarja. also Atschik-darja, Arka-darja, and 
Opghan-darja, I: 88, 92, 04, 95, 107, 113. 157— 
128, 137 —138, 459— 461. 

lakes, desert, general conclusions, 1: 298—308; 
origin of their canals, 1: 229, 233; relations to 
dunes, I: 239—244; sediment and bottom of, 
I: 262—267; beside lower Tarim, I: 228—308; 
relations to Kara-koschun, 1: 300; relations to 
Tarim, I: 178—179, 258—262, 300; relief of 
region, !: PI. 49; topography of, I: PI. 47; water 
in, I: 267—269. 

I-akes, marginal, I: 144—145; relation to Kara- 
koschun, II: 207—208; effect of uj>on Tarim, 
U: 356 — 357 . 

Lake, New, N. of Kara-koschun, II: 167—170. 

I Jlmoj. marsh, I: 38 n„ 49, 66 n., 67, 19 n. 

I .apparent, dc, on wind-pow er in deserts, II: 459 
— 460. 

I-argcau, M.. II: 397. 

Laschin-darja, I: 183—184,486—487,500,501; 
11:546,54s; connections of, 1:425,428. 

Loro, movements of, 11:418—421. 

Lead, mines, 11:74—75; j n Kuruk-tagh, 11 : 86 , 
S7, 93; smelting of, II: 74. 

Level, oscillations of in river, how determined. 1: 
27; of country of lower Jarkcnt-darja, I: 70; 
changes of, in Tarim, I: 351; at jangi-kol, I: 162 
—165; at Kirtschin, I: 177—178; at mouth of 
l/gen-darja, I: 150—157; of Tschertschen-darja. 
1 : 35 *. 384 - 

Levelling. of Desert of l.op, II: 234—253, 314— 
329 . 

hntn.ra. See Mollusc shells. 

Limnology. See lakes. 

IJttledalc, on Kara-koschun, II: 176—175, 218, 
264, 271, 287, 471 f., 478, 486, 493, 566. 

Lizards, I: 440. 

Locry, on sand-buried cities near An-si-fan, II: 
407 n.; on drift-sand near lake Po-yang, II: 
3 ( i 4 f-« 4 43 444 » 447 * 486, 488; on Kan-su 

deserts. II: 395; on agency of wind, II: 488 489. 

Loops of Jarkcnt-darja, I: 14. 20. 54, 55. 71; double, 
I: 98, 205—207, 209; of Tarim, L89; at Dung- 
kotan, I: 98; at Tokutn, I: 210; at Tschong-otak, 
I: PI 19; at Tung-lung-ischukun, I: 1^5; opposite 
the Ullugh-kol, 1: 169. 

Lop. country, I: 508, 510; population of, I: 508; 
II: 606. 

I.op, village, I: 400. 510. 

Lop, Desert of, II: 113—114, 221—253: no dunes 
in, II: 66 — 67; ripple-marks in, II: 428 — 430; 
survey of, II: 234 — 253, 314— 329. 

Lopliks I: « 15, 457. 466, 478, PL 53; their canoes, 
I: 99; pursuits of, 1 : 229—230; II: 606. 

Lop-nor, lake, old bed of. II: 63—66, 576 ff.; 
causes of its migrations, II: 357—366; hypso- 
metrical relations of, II: 576 ff.; Lopliks* ignorance 
of, II: 140; old names of, II: 300—301: problem, 
1 L * 57 — 376 . 

Lop - nor , quoted, II: 36, 38.43* "7 S- 

Ldu-lan. altitude of. II: 584; ruins of, II: 613—644. 

Lynxes, 1:71. 


MacGregor, on sand encroachments, II: 407 n. 

Mackinder, II: 366. 

Maize, cultivation of, I: 7, 9, 17,-115, 375, 3S0, 428. 

Maltak-kol, lakes, II: 572—573. 

Mandl, II: 98. 

Majw, Chinese, II: *77—297; D’Anville’s, IL 374 
—375; Isobathic, 282, 294—295. HI. 35. PL 41, 
PL 45, PL 46, 46 a ; native of Koral-dung, I: 109, 
no; of Russian General Staff, II: 567. 

Maral-baschi, population of, II: 605. 

Marching, rate of, across Desert of Tsrhcrtschen, 
L 3 * 3 - 

Marco Polo, 11:265.301,313.405.599. 

Mdrdaktik, I: 462, 463 

Murdak-kol, I: 463,466; feeding canal of, 1:468. 

Markat, depth at, l: 182. 

Masars, I: 6, 46, 52. 55, 59—60, 63, 67, 71, 73, 83, 
84,92, 100, 102, 103, 105.427.435; of tlabdan 
Busrugvar. I: 9; of Ikki Dschan Pena Musar 
Chodscham, I: 49; of Saj-tagh, 1: PI. 11. 

Masar-chodscham. I: 59—60. 

Masar-tagh, formation of, I: 34; view of. 1 : PI. 6, 
PI. t o a. 

Matussovskij, 11:96,612. 

Melons, grown, I: 49 * ** 5 . 375 * 4*8. 

Mcrdek-tarim. See lick. 

Middendorf, von, II: 407. 

Midget l:2ii. 

Mill. IL R., II: 366. 

Mines, gold, II: 93; lead, 11:74175.86,87.93. 

Mohn, 11:203. 

Moldscha-darja, U 373,375. 

Mollusc shells, I: 438; II: 56, 65, 128,364,455— 
457 * 4^7, 469. PI. 28; N. of Kara-koschun, II: 
168; in Desert ol I.op, II: 229—230, 238, 241 — 
242, 246,251,638,643; beside Uilugh-koi, I: 280. 

Molun, probably wild-cat, 1. 348; II: 128. 

Mongols, in the Kuruk-tagh, II: 17,22,86. 

Morgan, Del mar, his criticism of Author, 11 : 97, 
259, 261, 265—268, 270, 306, 310. 

Mosquitoes. I: 211, 375. 

MSS., at lita-lan, II: 630. 

Mudschi, population of, II: 604. 

Muhnmcd Emin, of Pigirman. I: 486 -4S7, 48S. 

Muschketoff, II: 269, 395, 407. 

Mus-suji, of Tarim, I: 164 — 166; II: 541 — 545. 

Naser ftek, 1:508 — 510; map by, 1:507. 

Natives, of East Turkestan, I: 15. 436. 478; II: 613, 
PI. 3, PI. 5; of Al-katik-tschckc, I: 131; of Iajlik, 
II: 600; (Lopliks), I: 466, 509, PL 53; of Abdul. 
II: 599; of Jurt-tschapghan, I: 224; at Tschigelik- 
uj, I: 21S. 

Neumayr, on dune-formation, II: 413 f. 

Nias Bek, lake, I: 187 —188. 

Nias-kol. view of, II: 347. 

Nija, altitude of, 11:570; population of, IL* 605. 

Nija-darja, 1:79.373; fall of, II: 570. 

Nikitin, (I: 96. 

Nomenclature, domestic, I: 133 134; geographical, 

I: 14. « 7 . *8, 31. 53, 78, 92. 382-383, 414; II: 
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IO—11 , 18, 37—38, 63. 75. 77—78. 282—283, 
2qi — 29a, 471—513; lietwecn Anatnbaruin-gol 
and Abdal. 11:471—472; of Kara-koschun, II: 
211; of lakes, I: 281, 298—209, 306 — 308; of 
river phenomena, I: 199,211. 

Novot (irrigation law), I: 68—6 q. 

Nukitu-daban, II: 277—278, 281 — 286. 


Obnitsc heff. on Asian lake depressions, II: 370— 
3755 on Chara-narin-ula depression, 11:384: on 
Desert of Ordos. II: 382—383: on Kuni-tagh 
desert, 11:384—387; on sand »n Hwnng-ho, II: 
98. 396 f.. 441, 447 - 
Ogen. 1 : 102. See Tarim. 

Oj-toghrak, population of, II: 604. 

Olun-tcmcn-tu. etymology of, II:72n. 

Olsson, Dr. K. ( 1 .. and astronomical observations, 

II: 5 « 3 - 

Opghan-darja. See Lajhk-darja. 

Ordan Pailschah, sand encroachments at, II: 406, 
407 n. 

Ordos, Desert of, Obrutscheff on, 11:382—383; 

Potanin on, II: 379 “' 38 a* 

Orleans, Henri d\ on Kara-koschun, II: 353 and 
11:264,271. 

Ostracods, fragments of in sand, II: 435 456 - 

Otter-skins, as tribute, 1 : 499 * 


Partridges, I: 233. . . 

Penck, on dune-formation, II: 4 * 2; on origin of 
dunes, II: 398, 400. 

Pcschel, on air-currents. II: 221,398. 

Pc-schan, See Bej-s&n. 

Pctrovskij, II: 600. 

Pheasants, I: 71, 146. 348 - 

Piasetskij, II: 98. 

PjcvtsofT, I: 66 f., 311, 40 2 ; H: 95 * 97 * * 73 » '76 — 
199, 203. 205, 264 f., 269, 271, 275 f., 279- 299* 

311,358. 566,567,597. 611; on altitude of Ak-su, 
II: 566; on altitude of Chotan, II: 567; on altitude 
of Korla, 11 : 567; on altitude of Kutschar, II: 
567; on desert lakes lieside Tarim, I: 228; 
estimate of population of F„ Turkestan, II: 611; 
on Jarkcnt-darja near Aksak-maral, I: 54 n.; on 
Kara-koschun, II: 175* up Kaschgar-darja, I: too: 
on Kodaj-darja and Jarkcnt-darja, I: 38 n., 69 n.; 
on l.op-nor, 11:273—274.298; on the Utschu- 
kol. II. 169; on the wild camel, I: 227. 

Place-names. Sec Nomenclature. 

Poplars, forests, II: 7. 8, ti. 15, 35; beside Asttn- 
jol. I: 372. 37S.37 6 * 38«: beside ltegelik-kol. I: 
288; lieside desert lakes. I: 242, 243, 255. 280; 
in Desert of Gobi, II: 400; in Desert of l.op, 
II: 224—230, 238, 240—243, 250. 626, 639; be¬ 
side F.ttck-tarim, I: 4 ° 3 * 4 ° 4 - 4°5"~4 C 6, 4* J : be¬ 
side K. lick. I: 406; beside the llek, I: 469—473; 
illustrations of, II: 44°* 574 ? ncar Kara-koschun, 
Ij. ,—, 4 o; N. of Kara-koschun, II: 185; In¬ 
side Kuruk-darja, l: 439 '* beside Schirge-tschap- 
ghan arm, l:4o6,45t. 453 * 454 ; '** lamn delta, 
I: 419, 420. 423. 424 . 426. 430: beside Ischcr- 

H(din, Jeurnry im Centra/ Aria. II. 


tsehen-darja, I: 348, 383, 388, 391. Sec also 
Forests and Kotak. 

Poplars, dead, N. of Kara-koschun, II: 168—169; 
lieside old bed of Tarim, 1 : 438 — 439 ; * n Ikscrt 
of Tschcrtschen, I: 345. 

Population of Ajsa-tschcke, II: 604; of Ak-su, II: 
605; of Ala-ajghir, 11:604; of A vat I; 80; of 
Haj, 11:609; of Hughur. II: 609; of Chotan, II: 
605; of Hast Turkestan, II: 608 AT; of Fnjs-abad. 
II: 604; of Ghuma, II: 605; of lltschi, II: 609; 
of Islamabad. II: 604; of Jangi-hissar, 11:605; 
at Jangi-su, I: 185.493; of Jarkent, II: 605; of 
Jas-julghun, II: 604: at Jtipogha, I: 7; of Jurt- 
tschapghan, II: 132; of Jurun-kasch, II: 609; of 
Kadike, 11:604: of Kalta-natschuk, 11:604; of 
Kan-arik. I: 7; II: 604; of Kara-kum, II: 604; 
of Kara-schahr, II: 609: of Karghalik, II: 605; 
of Kaschgar, 11 : 605; of Katschung. II: 604: of 
Kcrija, II: 605: lieside Kodaj-darja, I: 67; of 
Korla, II: 605: of Kuin-tschapghan, II: 13*— 
132; of Kutschar, II: 605; of l.op country, I: 
508; of Moral-baschi, II: 605; of Mudschi, II: 
C04; of Nija, IL605; of Oj-toghrak, II: 604; of 
l’osgham, II: 604; of Psan, II: 604; of Sanguja, 
II: 604; of Schah-jar, II: 605; of Schinalgha, II: 
604: of Simlik. Us 604: of Tschaj, I: 221; of 
Tschcrtschen, II: 605; of Tschigelik-uj. I: 21S; 
II: 604; of Tschira. II: 60;; of Tusuo-tschapghan, 
II: 132; of lTUugh-ki>l, I: 168; of Utsch-turfan, 
II: 605: Pjevtson s estimate of in E. Turkestan, 
II: 613. , M 

Porphyry, in Kuruk-tagh, II: 55; in M.isar-tagh, 

34 * , . 

Portage, names for, I: 149. *85. 

Posgham, population of, II: 604. 

Potanin, on Desert of Ordos. 11:379 382.441 

and 447 * 499 - „ , . , _ 

Potter)*, found in desert, 11 : 58, 64. 620, 627 tt. 

Prschcvalskij, I: 268. 292. 300. 333, 4 » 4 . 434 * 44 * 
f„ II: 83, to2. 111, 131. 135 * *39 !■» > 45 * *62,1 73 * 
*75* *76. *78 f*. *83, *87. 201 f., 207. 213. 222, 
235,259,265 f., 268,270 r, 273,278 f .»280 f„ 
2S5. 28q, 294 f.. 297 * 209 . 304 f-f 3 1 2 *-♦ 356 f*. 
362. 368, 375* 380. 47 *. S °4 ( f 549 * 55*. 567. 
579; on altitude of Chotan, II: 567; on Kara- 
1, uran , II: 199; on S. of Kara-koschun, II: 175; 
on the Kuruk-tagh. II: 97—too; on the l.op-nor, 
II: 26:—262. 264; Tarim crossed by. I: »oo. 
Psan, population of, II: 604. 


Rain, illustration of water flow trom, I: 434 : l*e* 
side Bostan-toghrak, I: 381; in K. Turkestan, l: 

116, 2*9; at Kara-koschun, I: 326; in Tarim 
delta, 1 : 42 2 , 44 *- 

Ramparts, of lower Tarim, II: 212 — 214. 
Raskan-darja, 11:5*6—517. 

Rats, in desert, I: 328, 333. 

Ravens, I: *46, 147. 

Reel us, II: 612. ....... 

Reeds, round Arka-kol, I: 480; lieside Astin-jol, 
I: 372, 376, 380-—381J *** bajirs. t: 235; burning 
of] I: 477; in canal of Tuvadaku-kdl, 1 : *8: 
183; dead stubble, I: 438—439* beside desert 
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takes 1 : 14 , 3 , aSc; in Desert of l op, 11:69*224 
—330. 238* 240, at; 1; used in building* lh 634 ff*j 
in Desert of Tschettsthen* 1: 328—330, 339; 
effect of in lilling up lakes, II: 360 ft,; beside 
lick, I: 4S4—4S5; in kura-kbl, 1:489; in Kara- 
koschum* II; 149; beside Kuruk-darja* II: fia; 
!.ower of arresting sand, JI; 159; between 
borurhb.il anti I'schdl-kd-I, I: 43—44; beside 
r.iriuj, t: 87, 114; in Tarim* near beginning of 
desert, I: PL ji; in Tarim delta, t: 410—421, 
4 -f 2 i 44 . 4 ; beside Tsdsertsdieo-datji* 1: 233,383, 
386—38;. 391, 

RdinusaL, J/uL Jr In VHU Jr A ’Aahitt, quoted, 
11: 164. j6;. 

Reservoir (kol)* I: 9. 

Rhins. J. L, Dutreuil de, 11:308,311,567. 

kiihihufcn, mm, I: s6H; LI: 4, 23362 f. t 269 f., 
=77 L. ^ 95 i 2X?S, 305. 309 f. t 3i ? r 366, 373; on 
aqueous and atmospheric deposits, JI: 360 n<— 
36] n.; on the Han-hai, Mi 307; on [jop-nor 
problem, 11:259—261,267 - ^68; on sand in 
steppes, II: 442—443; on wind-power in deserts, 
454 - 415 - 

Ripple-1 narks. I: 353; II: 410—412, 428—435; 
and tucliing snow, 1:341; Cornish on, 11:410 
— 4 J *; ChoLnols y ,>n t II: 411-412- illustra¬ 
tion* of, 11:428 —429, 

Hitter* U: 284, 

Rivers and dunes, Ir^i i, 444—446. 

River-beds* abandoned, tiarnes for, i: 14 

Roads, Abdul to TsehmkUk* 11234: Ak-su road, 
I, 49; the Astin-joL I: 37a. U: 493; to Asiin- 
tagh, ID 216—218; 10 Aval, i: 58; Cbotan to 
Ak-sti, li 80, 82; to Dung-chan, ID 147. 148; 
from Dural* l: 428, 435, 436; in Desert of 
<H.b], [I: 475-476; from Jrngpen to Turfan- 
knrnul, lb 38, 41; 10 Jing-pen. I| : 11* Jug-pen to 
1 urfao* Its 37 ; I rum jupoga, 1 : 8 ; from KakcEe 
I: 115; Kau-jolj, I: 431; from Koria, D159; 
l.op-nor 10 Kerb, U: 11 * 15; to Marabbnschi, 
1 : 12; old* through Kuruk-iagh* discovered* ID 
107. 118; old, through L 6 u 4 an t U: 625,633 IT., 
638. 646; to I schimen, I: ioo; from Turfan, 
1:509; Usltin-jo], 11:493. 

Robdfovski), |; 345, 3 7l , 384, 40*! IT: 3. 7<6 A 
103 f. p ■ to, 12 [, 173, ,70, 269, ^5, 29fi h 

3°9 39 ' L. lA on Desert of Ak-bel-kiinv, JI: 

389—390; on Desert of Kum-tagb* 11=387; on 
Kunik-tagh, II: 100-^103; journey of, in Kuruk- 
tngb* 11: 93—96: his map critic ised, 1: 378, 380, 
407: nomendatnre of, [■ 382—383, 39S; old 
bed of rsenertschen -drirp I: 311* tts, 383. 

Rock-crystal* 11:78, 

RohlK Gerhard* II: 436. 

Holland, on climate and dunes, II: 398; on desert 
dunes* II; 436 m; on dune-distribution, IJs^ia 
—413: on dune-movements, II: 402 n— 403 n.; 
406 m -407 n.; on excavating power of wind, 
IJ: 46on.; on Saharan dunes, 11:396—30;. 

K uIns, near A iwtere-1 erem, J. 3 7 7; at J i ng- pen* I£: 
J° -j? i beside Tsehertsdien-daija* 1:588—389. 
See also Lou-lnn, 

Ruslan General Staff, map of* II= 566* 56;. 


Sarfnk-kdl* 1:463—464; view of, 11:346* 

Sahara* dunes of, II: 396 397* 

Kaj* landscape, JI. 16; at foot of Kumk-tagh, lh 


P' 

Saj-ktil, 1:43 43; view of, J: 4 1 

Saj-tagh, strata of, 1:46; view from, h PJ, 7. Pi. 
8, FI. 9, PI 1 on— view of, 1:41,42, 

H.iksaul, E I; 4 7 6* 484, 5 7 4. 

Salt, in foajirs, J: 235; in Desert of Lop. TI: 71; 
lowering temperature in desert, 1:340—341; in 
Tarim delta, 1:420; at Tuduk lagh, 1:40. 

Sand, analyses of specimens, M. 455, 462—47*; 
currents of* li: 426; distribution of, in Desert 
of Tschertschcn, Is 35*~355? in gulLies between 
jardangs, Lh 240* 243; between Kodajbrfaija and 
Kascbgar-dwja, I: 69; movements of parti* kw 
in dunes, I: 172 — 375; origin of in Tarim basin* 
Il=44i—4t,i; pressure of in Tarim basin* I 


' , * + j.j, .. .. jjj 

— Ja4i rtf, 11:416—439. See 

also Dunes, Dune-acemmdatians and Storm. 
Sand-storm, 11=47 48. 

Sanguja* population of* 11:604. 

Satc-kul, II: 146* 147, 149. 

Salma, house. I: 127*132—144; at \ ril p., y e 

396; at Sejt-kbE* l; PL jo, 

Schah jar* population of. If: 605. 

Sthap, plant, II: 48:, 4S4 497." 

Schejder. It 42, ,433. 

StrhinaJgha, population of* II : 604. 
Schirge-tschapghan district* t: at*. 316,450^ 451; 

channels in, L454—455,457. 

—-, branch. See Tokus-t.irim, 

Sc hor, at foot of Kumk-tagb, 11:55; in Dercrt of 
Lop. II: *43— 245, PL 2(> , 

Sehon, WaJther on* 11:440. 

Si bor-kol, lake, I: 35—38; jts canals, I: 35—.37. 
Schudang, views of* I: 476. 

Schuei-king ■ tschit* II: a 87 — j 8 8. 

Secular elevation of Scandinavia* h 303. 

Sedge {phhi) t D *20* *56*380*421* 449; 1L 147. 
1491 seed of, 1: 4 g 5 , 

Sl "' ; 7 ‘ f: aa 9 -ija. 25 =, 398 . 504 ; dcaertsd Ms 
at, J: PI. 30* loop at* 1: ifio; views of, I: FI* 38, 
_ 39.40*43- 
Sej t * uj s channel* ]: 109. 

Serai, at Kan-arik, L g* 

Sltaw, II: 460* 


" t ro d- ■f 0 /!' 115. i 16. 

; > 39 : breeding of, in Ejist Turkestan* 

M: 605; disease of I; r r 5—tt6* 

Shepherds, of Last Turkestan* II: 606—60;; Imu 
^-37- RL 12; beside (he Jurkcnt-darja, 1: 
16,17.36,74; beside Tarim* 1:91*97, 

Sil, jO vcrdow , ID 14, ,4 tt 
Simlik, population of* II: 604. 

Singer, village, IS: 87.92, 

Si-yit-sehuH-fac-Q quoted, 11: 276— j 78. 2X4, 
Small-pox, I; 127, 329* 233* 

Snmv, beside tiustau-toghrak* |: ; at conBucnce 

"■i < huian-darja* I: 87; in Desert of Tocher* 
tsdicn, 1:336—346,387*389,393,393; at Kakde, 
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i: 116; in Kuruk'tagh, Hi 35, ioS:on Saj-Lagh, 

1:42; in Tarim delta. 1 ; 4:?:=, 467. 

Soghnt, KoslofTr, I; 477. 

Sokolov, II: 391,396,400, 4077 on dunes, [It 403. 
408—409*4(4 -416; on River Don sands, El 

446. 

SalLak-akin, [1477 178, 

Sor-surc, altitude of, EL 589. 

Sonm-kbl, 1 = 43- 
Sanwvi&ij, II: 98, 

Sound (YW/el, in Likes* I: 252, 254, 255, 

Soundings* in Hegel ik-ktil* I: 2S 3 , 244 297, PL 46, 

46,2; duqiest in I.oj* country, E = 182,482; in 

desert lakes* Is 364* PI* 41; of Kammeltk-ko], 

1 :254 - 258—2969 IN. 4 e „ PI. 46*1; of ToghraWik- 
ktil* l: Ml. 41; of UBughAijI, I: 282,28^*96* 
PI. 4 5, Ml. 46^. 

Spiders* [[: 75, 

Springs* in Kuruk-tagh, II: 54. 74—76* 77— 78* 82* 
83,84,36,87,33, 90. t rt>—12 e- 
Stein* Dr, L378; II: 367, 406. 567; tin altitude uf 
Cbotait. Ih^o^n.: on Kcrija-ikrp, 1:7904 IE: 

309* 349 — 3 ^- 

Sliekr, D: 96, 307. 

Stolitcrka* Q: 443. 

Storm, dust (iani-fatm*), I; 223,289 — 203; sand* 

tl: 47—4*- 

SmbendarfF* B; 274* 278 f. 

Suget, bush* Hi 17. 

Suji-sarik-kbl, 1:436.487; (sehapghnn of, 1:484 

—4S5* 

Sultan Knm Sakai Aimm, view of, ft PI 8* Pi. to# - 
Surveying, of Desert of Lop. II: 234 253,314 320. 
Supan, 11:397,612; on dune-formation, 11:413 
414; on Kara-koscbun, H: 361 n.; on wave- 
movement, 11:425.428. 

Swans* wild, 1: 44. 233, 44 ®- 
Szdchenyi, Bdla, 11 : 395,407, 443 - 

"Tngb-kum* 1:406—410; view of, 1:405,407. 
Tnis-kul, I: 289, 294* 205; II: 147, 

Tajek-kol, [: 482—484, -l 86* 494: II* 304—305, 

331 33 St 341 346; altitude of* 11: 581; depth 

of, II: 580, 

Takla-makan, Desert of, II: 221: bajirs in, 1:364; 
c(HHi>ated with other deserts, II; 396—308; dune, 
in, 1:564; between Terem and I*ajlik, I: Pi. as 
Takyr, WaUher on, 11:440, 

TaJ, tree, II: 17, 

Tulaschti-kbl, Is 280* 299, 306. 

Talei KnUu-t&ehapgbnn, I: 233. 306, PI. 43. 
Tamarisks* beside AsUn-jol, E: 371, 374, 375 - 3 $°i 
at end of Ba&ch-kdl. L 254: l«»de desert lake?., 
L 24 3* in I desert of Udbi, II: 400^492 ; in Desert 
of Lop, H: 58—50, &t, 224—33^ 23^=40-?4=i 
-50: in Desert of Tscherlschen, 1 - 334 - 339-347 
-^548; beside Ettck-tarim* 1:4(5; mount b of, 
l: 342; H: 12, 15—16; nsounds, in Arkn-kob 
h 4S0: mounds in Karivkoschun. II: 136; in 
GOlmr-kiti, E: 239; to N. of Karn-koschsin* ll: 
ij 6—117, 170, 180; and sand-dunes, 1=387— 
388, 40 t . See also Konnik. 

Tarta-baghladi-kob P 232, 298, 3 c *b 3. 1 P^ 43* 


Tarim, general view of its system, II: 515 —528; 
characteristics down 10 Kara ill, II: 529—540; 
from Karaul to Krun-kuschun, El: 540—552; 
attitudes of, II: 588, 590, 592—596; delta 
of, 11; *53—157, 33°—35 5 - Sftll *t fiaseh- 
arghan, 1:416; at confluence of Chomri-riarja, 
1:84—85; below same, 1:36; continence with 
Ugcn-dzrja, L IN. 56; at entrance into desert, 

I: 120, tai, 122. PI. 23: at IntschkiHlige-tam, 

1: PL 29; in Kara-buran. IE: 198—200; below 
Katseiuk* L 119; at Kalmak-kam, 1= 215; at 
Si’birge-LschapgfiaD, II: 551; bank of at Tokus- 
kmn, 1= 127; at Tschigclik-iij, I: 217: above 
Tokus-kum, I: 129, PI. 24. PI. 32, Pb 33; known 
as jiimulak-darja, L 113, 117, 120, PL 20, PI. 11 ; 
Ei.isin* area of, IL 524; basin of, compared with 
basin of Tsajdam, If: 369—370; basin, circula¬ 
tion of dust in. I; 291—293; basin, hypsonietrical 
relations of* II: 565 f., 5S4: Latin, origin of sand 
in, IP 441—461; basin, pressure of y\nd, h 302 
—303; bed of iti Desert of LOfi, EL 227; breadth. 
If: 558— 561; changeability of, 1=95* 106—107. 
128—129, 159* 175, 188* 456; compared with 
Kuntschekisch-tarim, E: 431—432; depths* EL 558 
— 561; dimensions, Hr ^^8—561; at Busuk. h 86 
-87; at liuschku, L 96; at Peres, Ii 100—101; 
at Tupe-teschdi, I: 105; at Koml-dung, I: 112; 
at Sadik-hajning-aTighi, I: 124; at Abkatik- 
tschcke, I: 136; at Siva, J: 141; at Karaul, I: 15*; 
at Tangi-kbl, L162—165*260; at Kirtschin, 
177. 260* 286; of Old Tarim, L 184, 189, 190: 
at Afghan. I: 193, 260; at Almontsrhuk, I: ioS; 
at St;hirge'tschnpghan T 1 = 214—115, 217, ;6p; at 
Tsdtigdik-uj, I: 21 j ; below E'schertscheii con¬ 
fluence. LJ24; at k;irauneEik-kbb I 456; at 
Jurl-lsehapghan, 11; 15*— *53- 161—164, *04 — 
103; at Kuni'tschapghaii, IE: 153—156,162 
164; at Tuwn*tsdiapghan, II: 15,3—158. i6t 
164; drift-ice on, DPI,23; and dnnc-:uUNJJnuta¬ 
tions, L PI. 48; erosive action of, I: 88—90, 94, 
98, 138—139* (95 ,jf - b 3S 1 1 lh 

560 P.; iluctuation of level, b: 205, 541 — 545; 
freezing on banks, b 104; length of. II: 575; 
marginal lagoons. (=109—112; map isobathic, 
at Arghan, I: PL 35 I maps native, around Koral- 
dung. L 100, no; navigation of. 1=139—140; 
(igcn-dmja rejoins it, I: 118; oscUhUkm^ of vo- 
Ittmfit I=j6o; H: 353 —3541 
merits of* El: 363: lower, ramparts of, TP23 2 
2:4; relations to Daschbkbl, L.ioS; relations 
to desert-lake** 1:179.300; relations to Kttek- 
larim, 1= 405—406* 408; relation to Karauneltk- 
kol, 1= 258—262; relations to Kontsche-darja, 
t: 302: relations to Dgen-darja, I: 151 ff.; re- 
lotions with L'llugb-kOl, L2S5—287: in ^andy 
desert, Ii PI. 22. PL 26; view above Jurt-tschap- 
ghan T U: 151; view of at KoraHlung; 1= PL 18; 
view at Sejt-ktil, 1: PI. 38; view at 1’schong gtak. 
I: PI. 19, PL 20 ; view 1 at confluence with Ugen- 
daijit, 1= PE. 28; volume compamiive* 1= 125; 
volumes, table of. ll: 558—561; scenery above 
Busnigvor, L 139; statistics of transparency etc., 
11: 5 53—556; velocities, table of, 11=558 —561. 
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TiiUik-kuduk, altitude of* IP 579, 

Tatran. ji;. 369, 

Tj.iiscbkan-darjji, II: 533. 

'1'etS'kOl. 1: 298* 307* 

Temperature, of air, in Desert of Gobi* II: 491; 
in Desert of Lop, If: 160, 232; in Lksert of 
I schcrtschen, L 381, 39i h 4(4; at Haradigh&n- 
kudik, 11:591; at J mg-pen, II: 371 at J^jhk. II; 
5u t: at Mods:ho — tughrak, II: 591; at Sutxt- 
luihk* II- 19., 

—. of water. in HegcUk-kttl, I: 289; in Desert of 
Lop, JI: 23a; to Desert of T&cbertscberi* I: 318, 
332,340; if Jarkent-darja* Is Si; iti Kara* 
koKhaui| II: 146; N T . of Kan-kcscbun, II: iSj, 
of Kontsche-darja* II: 10; in Kuruk-darp* 
11=47,53; in Kuruk-tagh, II: no; of Tanra* 
L 456; of UUugh-kbl, It 285. 

Temple, ancient, in desert, II: 64c rT, 
lengert, Desert of, 11:350—381, 

Tctetn, I : 102. See Tarim, 

Tereskco, 11:473. 

Tents, I: 12s, 256. 

Terraces* day, beside Astin-jal, I; 370; id bajirs 
I: 31 7; beside Kuruk-rtarja, II: 4 7, 49, 51.55,5;; 
its dime-;, h 37 r— 27 a, 275. 

Teschlkan.t* rodents, II: 19, 

Thresholds, between bftjirs, b 314, 316, 318, 319— 
320; canids resting on, I: ji 5 ; dunes on, I: 315; 
Hind dnne-accumulations, 1:356 — 362* Pt 5 ». 
Ticks, II: 75. 

Tieiuschan, names of, 13 : 97. 

J igers, 1 : j 8. 40, 54, So, 11 3, 389, 400. 405; ami 
ants. IL 138—139; imp for, to;—108. 

Tiketdik. L 428, 429, 

i'iniber, floated down Ak^u-darja, J: ji ; supply 
of, in Lop country, II: 135; ol Ij6u-Imi* II: 619 fb 
Loghraks. See Poplars, and l-'orests, 
Toghrak^kuduk, IL 494—497. 

Toghraklik-kol, b 252, 208, 307, PL 43; and iu 
bajirs* 265—267. 

Tughrak Ischeke, h 47 o, 472, 473. 

1 opglnm, ]ake, II: 139, 141—143. 

I oktasin Bek, L 399, 400, 403, 405. 

Tokus kum, I: 130, 13 j , PL 32! 33; view of. E: PL 24, 

I okui-tajim* l:.i 4 j 448,407; II: 209—211,215, 

2 7 5 / 33 °^ 55 1 1 Altitude uf. II: 593; as barrier 
against sand, 11:339; continuation of, II: lag, 
r6j, 169; dimensions of, b 444 445; at Sehirge- 
tsdiapghau, 1:260,406; view-; of, 1:444,448, 
TolLn-, hods ha, I: 373, 379. & a; valley of. IL ^6, 
or, bird-trap, I: 5 o: fish-trap. I- 83,02, 93, pj. 

Joras, nt hng-pen, El; 3 1. 33; at l^uriad* II: Our fb 
I in gut* (Mongols), IL 86. 

Torjiafcoldi, TsctiemofTs sketch of. IE; 507. 

Tout, trap for tigers, 1:107—108. 

Toschknn-darja, L;S. 

I osghak-LsdianlsdidE, village, 1:477,481, 

Tower, near Andere, 1:377; at ling-pen, It it, 
33: at lam-bn, IE:6i9tT. 

1 ranspareiicy, of river, how determined [: 37; of 
Tarim, table, U; 553—556. 

Traps for Wrdj, t 50: for fish, 1 :83, P), ,(i; 

ior tigers, I: 107— 10S, 


Trtaiij EsfsdUsiji quoted, II: 4,30,85—91, TOt 
— ioj. 174 — 175. 

TruJsj TikrtiLiy MksfiiUrij, quoted, I 38 n., 66 n r , 
227—228, 314 n.; 11:93—94,611. 

I sijdatn* basin of, cornered with basin of Tarim* 

Ifc 

Tscba-jan. See [ntsehka-darja. 

Tfitiiakende, bush, 11:73,120, 474. 

'J'schang-tsen, quoted, 11:463 — 264. 
rsdnpghaos, or reed-channels* 1:186.189.720; 

TI: 136—150; at Suji-»arik-kOl, h 484—485. 

I seharnjlik-togh, I: 86. 89, 91* 

Tsebarklik, L461; altitude of, IL 570. 
Tscbarklik-su, h 398; fall of* IL 57 r. 

Tschernoff* his expedition. II: 471—514. 
Tschertschen. Desert of* 11 : 221; altitudes in. II; 572* 
51 $ Animals in, Is 328*333; lujii* of* I: 311- 
369, 3 1 5, 316; day formations in* 1:317,322. 
323; compared with Iiesert of Kmn-tagh, IL 
399; confommmn of. I: day-fly in, I: 324; 

dead poplars, L345; distribution of ha] in, 

PL 52; distribution of sand in* 1:354—355; 
dune-system*, I- 360—362; views to, 1:3*8, 338. 
3-D 343 * JM&- Id. 50, jr; law?, of dunc-ac- 

enmillations, L362; reeds in, L 255. 328—330J 
situations of dune-accumulations, L PL o; snow 
iff I: 33 *^ 34 ® i temperature of water in* 1:318, 
33^ 34o; thresholds, between bqjirs* I: 314*316, 
318*319—520; vegetation in* I: 235,328—330, 
334 ? 339 * 345 - 347 34 *: wind in, 316* 5 j 9, 320 

—321*333- 

Tscherisdicn. town, L 369* 37 r; altitude of, IL 570; 
population of. If: 605* 

'I'schertschen-darja. L 369, 3S2—402, II: 3017; ut 
Ak-ilefc* II. jiq; dimensions of* I; 222; drainage- 
b4sin of, U: 523; fall of, I: 35 ., 384 ; II: 570 it*; 
dunes beside, b 394; on, L 348, 382—387, 
396; old Ixids of* 11383—388,590: Roborov 
skifi old bed of* 1:311*312*383; views of, L 
22 i 3 3, 3 8 4 387, 391,393, 394* 397. 

Jschige, scrub, J: 334.370, 37 D 392; IL 6. 
TschigcEjL.tij. L 217—219; population of* IL 604* 
rsdumen, mad to, L 100; crossing river at* L 100* 
r Lst:himen-kol* LaSr. 

Tscbtndejlib, altitude of, JL 579. 

Tsehira* population of, II; 604. 

Tschivibk-kol, I: 421* 486—487* 491, 493—493, 
497,499-PL 55, 11:305*345*347; depth of. IL 580. 

J scholcn-tagh* L tj* 45; J : p|. 8, PL 9, PL so 3 ; 

authors excursion acroB, I: 45; prolilt of. L 46, 

1 Sichoi’kol, L 43—46. 

Ischol-ottogho-tarim, I: 430. 

Tschdl-tagb, II: 79 -80*83, 87* 91 98, ,02. 

1 schong kbl, lake, L 459, 468. 

J sdumg-otik* view of, L PL 19, PI. jo* 
rsdiong-ttirim, 1: iqj* i 94p 203, 425. 

I Rchulschun* plant, II: r rg* 

Tuge-tau* 11:80.81*83,91. 

Tungans* or Lhingans, 1:427,429*508; 11=5*86, 
87* 

’I'lira-aalghan-Uj. Sec JangbkoL 
I urfan-kuTaul, terry at, IL 519; road to from JIiik- 
pen. II: 38. 4 r. 


INDEX, 


70 7 


Turkestan, East, agriculture in (see Agricultural; 
Bogdanovitsch bn its hydrography, I: 78; deserts 
of (see Lop. Takla-mokan, Tschertschen, etc.); 
fall of, lb 565 IT, t 584; fishing in, I; 35, 36, trg, 
ia6, 134 —!j 5 < 37 - 140, 2 So, 477 t 4791 Hi <hj6 , 
64a; hunting in, I: 134,111606; hydrography of 
(see Ak-su-daijs, Chotan-darji, Jtck.jarkenwlaija, 
Kodaj-dH$a, Kuruk’darja. and Tarim 1; irrigation 
in (see Irrigation); Datives of, Ii ig t 131,218* 
224, 43 ®i 4 & 6 i 47 a t p l 3, PI* 5 - Pk 531 lh 5 . 9 *-’ 
601 (see also Population); population of, II: 597 
is",, 613; occupations in, El: 597 if.■ 603,606; rain 
in, I: 116, 219, 326, 381, 422, 441; sand (see 
Dune* and Sand}; sheep-breeding in. II: 604, 
Co; (see Sheep); temperature (see Ternperature); 
wind ici (see Winds), 

Tnrkomuk, bush, II: 147, 

Turkomak-kbl, II: 144—145, 

Tutkomaktokok-atari, 1 : ;og, 50S; It: 549, 
Tus-alghutsch-kul, lake, I: 228—229,208; view of t 
1 :FI. 40* 

['uskk-tagh, view of, I: Pi. y. PI. 10 ■=/. 
Tusun-tschapghJD-arm, H: 133= 155*160,163 164, 

Tuvailake-ktil, I: 289, 394, 295, 

Ujien-darja, confluence with Tarim, h PL 56; di- 
mentions of. h i 3 a—153; its hydrographical 
relations. It 149—157; mouth of, T: PI. 27; view's 
of, II: 538, PE. 28, PL 56. 

Ujlik, meaning of, L 438 n.; II: 601. 

UHugh-kbl, I; 178- 179, 277—287, 298* 304* 3 <> 7 t 
pi. 43; 11:344; compared with Karanndik-kol. 
1:284— I ®S! di mens tons of, h 299; fishing in, 
I: 280; isobathic map of. 1 : PL 45 ; relations with 
Tarim, h 285—287. 

U&penskij, V. M, f 11:277, 281,185. 

Ustun-jot. It: 493. 

I sun-kbl (Kata-koschun). II: 130, 14I, 143—144 
Utsch-ttufhn, papulation of, Hr 6oj. 

Ltusehu-kbl, II: 169- 

Vaednation, for small-|Hsx, I: 230. 

Vcgelatinm See Karo is ch, Poplars, Tamarisks, 
Kbutvik, Jantak, Jigde. etc. 

Velocity instrument, 1 : 28. 

Villages in East Turkestan, 11 : 598—601. 

Volume, of Ak-su-darja, J; 125; of Tarim, table, 
III 558—561; below Arghan, I: 194—195; of 
Tarim at Kirtsdrin, h 178—179; of Tarim :U 
Sadikbajning-arighi, U 125; of Toschkan-daija, 
L 125. 

^fagner, II: 610, 

Wagtails, l: 2$ 4 * 280. 


Walther, J., oti binding ^jwer of vegetation. 
II: 360 n.—3i >e n.i on deserts of Amu-datja and 
Sir-darja, II: 444—446; on dune formation, II: 
415; on Kara-kum desert, 11:415; on origins 
of drift-sand, El: 442; on salt and snow in desert, 
E= 341; on takyr and schori, IE: 44c: on Trans- 
Caspian dunes. 11:404 and 11:407,448,454, 
Water formations, native names for. E: 18; wave- 
movements of, II: 437, 416—428,448,454. 
Water-Lilies, I: 182, 187. iyo and 190 tu 
Waves, action of in Libtme-kaiL I: 241; move¬ 
ments of. in sand etc, 1:353; II: 411—439. 
Wegener, LI: 277, 280 f. 

Weds, beside Astin-joE, l: 371—372; beside Ettek- 
tarim. 1:404; at Kara-kum-kuduk, I: 9; at Ma- 
hametning-kudughi, L 9. 

Wheal, cultivation of, I: 17, 49, 53* 71. 7 4-75, lo *b 
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